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1. Introduction

Sepsis is a life-threatening state and continues to be a major challenge for health care
institutions. Sepsis syndrome is a frequent cause of intensive care admissions and may
even develop in patients admitted to the ICU for other reasons. There has been decrease
in in-hospital mortality rate of patients admitted with sepsis from 27.8 percent during
the period 1979 through 1984, to 17.9 percent during the period 1995 through 2000.
Thus, despite favorable mortality outcomes, an accurate reflection of treatment success
of a sepsis survivor depends on the person’s ability to get back to normal life and
activity. This not only depends on his physical function but also mental alertness and

cognitive capabilities.

In this study we defined sepsis as is described below according the Sepsis 3 guidelines.
Various scales have been used to measure the Health-related quality of life of the
patients and in this study WHODAS-2 and BCRS questionnaire were used to assess
function at first and subsequent follow up reassessment among survivors of sepsis at 3
months. Through this study we hope to estimate quality of life through cognitive and
functional domains following a critical illness and to evaluate the risk factors which

pre-dispose to worse outcomes
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2. Aim

Aim of this study is to evaluate the cognitive Impairment and Functional Disability

Among Survivors of Sepsis

3. Objective

3.1 Primary objective

Primary objective of this study is to measure the change in cognitive function and

functional ability in survivors of Sepsis up to 3 months after discharge.

3.2 Secondary objective

Secondary objective of this study is to compare outcomes in both groups and identify

factors which may have contributed to poorer outcome.
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4. Review of literature

Sepsis is a life-threatening state and continues to be a major challenge for health care
institutions across the globe. Sepsis syndrome is a frequent cause of intensive care
admissions and may even develop in patients admitted to the ICU for other reasons. The
incidence of sepsis in the USA was found to be 3.0 cases per 1000 population(1), with
mortality being high, ranging from 29%(1) to 72% (2) in several studies, which in turn
depends on several factors including severity of the sepsis, number organs affected, age
and pre-existing comorbidities (2,3). Patients with sepsis are also at risk for
complications such as acute lung injury and multisystem organ failure (4). These

complications further increase the mortality and morbidity associated with the illness.

Incidence of sepsis has increased over the past few years (5) in spite of major advances
in health and supportive care over the years. There has been several changes in
guidelines for definition and management of sepsis which has led to decrease in in-
hospital mortality rate from 27.8 percent during the period from 1979 through 1984, to

17.9 percent during the period from 1995 through 2000 (4)

Following first year after admission in hospital for sepsis, mortality rates remain high,
and the sepsis-associated risk for dying persists up to 5 years after discharge(6). This
shows that despite the acuteness of the disease process, mortality persists for a number
of years (7). Patients who either admitted with sepsis or who develop severe sepsis
during hospital stay commonly end up with prolonged stay in the ICU and hospital due

to multiple organ dysfunction and later sepsis-related disabilities. (8)
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Thus, using the in-hospital mortality or the frequently used 28-day mortality indices
may not be the ideal way to measure outcome. The mortality and morbidity of sepsis

survivors are not accounted with these measures.

4.1 Definition of sepsis

Sepsis exists on a continuum of severity ranging from infection and bacteremia to sepsis
and septic shock, which can lead to multiple organ dysfunction syndrome (MODS) and
death. The definitions of sepsis and septic shock have rapidly evolved since the early
1990s (9,10). The reported incidence of sepsis is increasing (11) likely to be reflected
from the aging populations, increased comorbidities, greater recognition,(12) and, in

some nations, reimbursement/insurance favoring coding (13).

It was in 1991, that the consensus conference by American college of chest physicians
developed initial definition of sepsis that focused on the prevailing view at that time,
that sepsis resulted from a host’s systemic inflammatory response syndrome (SIRS) to

infection.
Bone et al (14) describes SIRS to have two or more of the following:

- Temperature >38°C or <36°C
- Heart rate >90/min
- Respiratory rate >20/min or PaCO2 <32 mm Hg (4.3 kPa)

- White blood cell count >12 000/mm3 or <4000/mm3 or >10% immature bands

17



Systemic inflammatory response syndrome (SIRS) is an inflammatory process which
was independent of its cause. This systemic inflammatory response can be seen
following a wide variety of insults and includes, more than one of the above mentioned
clinical / investigational manifestations the systemic response is seen in association with
a number of clinical conditions. Apart from the infectious insults, noninfectious
pathologic causes can include pancreatitis, ischemia, extensive trauma and tissue injury,
hemorrhagic shock, immune mediated injury, and the exogenous administration
mediators of the inflammatory process as tumor necrosis factor. The following diagram
encompasses the above-mentioned salient points and helps to identify the subset sepsis
Is an overlap between infectious etiology with systemic inflammatory response

syndrome. (14)

——

SR AT

m HOOD-BORNE INFECTION

Figure 1 Sepsis as an overlap between infectious aetiology with systemic inflammatory response syndrome

Frequently SIRS is complicated by the development of organ system dysfunction,
which includes clinical conditions such as acute lung injury, shock, renal failure. When
more than one organ system was involved the term multiple organ dysfunction

syndrome (MODS) was used.
18



From this consensus, it was gathered that sepsis when complicated by organ dysfunction
was severe sepsis. This could progress to septic shock, which was defined as sepsis

induced hypotension which persisted despite appropriate fluid resuscitation.

In 2001 a task force was set up after recognizing the limitations with these definitions.
They attempted expanding the list of diagnostic criteria but could not offer alternatives
because of lack of evidence(9). As a result of which the definitions of sepsis and septic
shock remained unchanged for more than 20 years. However, they reviewed the
strengths and weaknesses of the definition of sepsis and related conditions, while
focusing on ways to improve them and to identify methodologies for increasing

accuracy, reliability, and utility of the diagnosis of sepsis itself.

Apart from the clinical manifestations of systemic inflammation, which are protean,
there are biochemical parameters of sepsis which may be more consistent. There have
been studies which have detected elevated circulating levels of interleukin 6 (15),
adrenomedullin (16), soluble CD14, soluble endothelial cell/leukocyte adhesion
molecule 1, macrophage inflammatory protein 1a (17), extracellular phospholipase A2
(18),and C-reactive protein (19) in patients who meets the SIRS criteria proposed in
1992. This leads to possibilities of aided biochemical and immunological parameters,

rather than clinical criteria alone, to identify the systemic inflammatory response.
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There were limitations in the definition of SIRS as mentioned above. Task force set up
in 2001 designed and set up an exhaustive list of possible signs of systemic

inflammation in response to infection which are listed below. (9)

General parameters

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C

Heart rate =90 bpm or >2 SD above the normal value for age

Tachypnea: =30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)

Hyperglycemia (plasma glucose >110 mg/dl or 7.7 mM/1) in the absence of diabetes

Inflammatory parameters

Leukocytosis {white blood cell count > 12,000/ul)
Leukopenia (white blood cell count <4,000/ul)

Normal white blood cell count with >10% immature forms
Plasma C reactive protein =2 SD above the normal value
Plasma procalcitonin >2 SD above the normal value

Hemodynamic parameters

Arterial hypotension® (systolic blood pressure <90 mmHg, mean arterial pressure <70,
or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age)

Mixed venous oxygen saturation >70%"

Cardiac index >3.5 | min~! m~2cd

Organ dysfunction parameters

Arterial hypoxemia (PaQ,/FI02 <300)

Acute oliguria (urine output <0.5 ml kg=! h~! or 45 mM/1 for at least 2 h)

Creatinine increase 20.5 mg/dl

Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time =60 s)

[leus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000/ul)

Hyperbilirubinemia (plasma total bilirubin =4 mg/dl or 70 mmol/1)

Tissue perfusion parameters
Hyperlactatemia (>3 mmol/1}
Decreased capillary refill or mottling

Figure 2 List of signs of systemic inflammatory response to infection developed by Sepsis Task force, 2001

This schema assisted experienced clinicians in looking for the physical and laboratory
findings that could ascertain that an infected patient looked septic. It was imperative to
identify symptoms and signs of early organ dysfunction and it was for this reason that

findings such as hemodynamic instability, oliguria, arterial hypoxemia, coagulopathy,
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and abnormal liver function tests were among the list of criteria. At the same time, it is
also important to realize that none of the findings in above mentioned table was specific
for sepsis. Hypotension could be caused by many conditions apart from sepsis, such as
acute left ventricular failure secondary to myocardial infarction. Coagulopathy can be
drug or toxin induced and is associated with many diseases, in addition to sepsis. This
is where it becomes important for the practitioner to check off relevant boxes while
making the diagnosis of sepsis such that only findings that cannot be explained by other

etiology are included.

In 2001, task force designed by the international sepsis definition conference developed
a classification scheme for sepsis (9). They called it PIRO. These stratified patients
based on Predisposing conditions, the nature insult, nature and extent of host response,

and the degree of associated organ dysfunction.

Predisposition — Premorbid comorbidities have an immense impact on outcome in
sepsis. It modifies both the disease process and even approach of therapy. The
importance of genetic factors in determining the risk of mortality due to sepsis than in
influencing the risk of death from other common conditions such as cardiovascular
diseases was published by Gospodarowicz M in 1998 (20). Apart from the genetic
factors, management of patients with sepsis and outcome from the same is also impacted
by factors such as the premorbid health status and the reversibility of comorbid
ilinesses. It can also influence risks attributed for each of the different stages which
includes infection, response, and organ dysfunction. This can benefit or be harmful
which can be exemplified by the following. Immunosuppression may increase risk of

infection and decrease the effect of inflammatory response and will have no direct
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influence on organ dysfunction. Similarly, genetic polymorphism in TNF2 allele may
cause aggressive inflammatory which might decrease a risk of infection but increases
the risk of extensive and harmful inflammatory response in case patient does get

infected.

Infection - The location, extent and type of infection has significant impact on disease
process and outcome. Randomized clinical trials for new antimicrobial agents as
adjuvant therapy for of sepsis has shown that pneumonia and intra-abdominal source of
infections were associated with higher risk of mortality. It also showed that secondary
nosocomial bacteremia was associated with higher mortality than those of primary
bacteremia at presentation which could be due to the virulence and antimicrobial
resistance pattern of microbes in secondary infection (21). There is also evidence that
host response to micro-organisms vary and this was demonstrated by Opal et al who
showed clinical response to gram-positive organisms differs from that evoked by Gram-
negative organisms (22). Studies conducted by Ziegler et al (23) and Wolter et al (24)
wherein they used antibodies directed against endotoxin suggested that there is benefit

in patients with Gram negative infection.

Response — Assessing, characterizing and treating the host response rather than
infecting organisms have been the paradigm shift in treatment of sepsis. Various
biological markers of response severity have been studied and have been mentioned

above which include circulating levels of procalcitonin (25) interleukin 6 and many
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others. The search for new mediators with epidemiological studies determining whether
measurements of the compound will be useful clinically for assessing response or for
staging severity of sepsis in patients and underway. The usefulness of these biological
markers on deciding therapeutic options are also considered. For example, Bernard et
al (26) used dysregulation of coagulation system as an indicator for making a decision
about instituting therapy with activated drotrecogin, whereas hypotension as a marker
of adrenal dysfunction can be useful for determining need for instituting treatment with

hydrocortisone (27).

Organ dysfunction — One of the major determinants of prognosis associated with sepsis
Is the severity of organ dysfunction (28). Whether this severity of organ dysfunction
can aid in therapeutic classification of sepsis is doubtful. However, evidence exists that
neutralization of tumor necrosis factor which is an early mediator of the inflammatory
cascade is better effective in patients prior to significant organ dysfunction (29),
whereas activated drotrecogin provide additional benefit in patients with greater disease
burden (30). Various organ failure scores have been developed which help
quantitatively describe the degree of organ dysfunction developing and help in

assessing the course of critical illness.

The potential of proposed PIRO system mainly lies in its ability to distinguish morbidity
secondary to infection from morbidity secondary to response to infection. Tailored

intervention to response and infection can be attained using this as basis as treatment to
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response may adversely affect the ability of the body to contain an infection and
conversely treatment targeting infection are unlikely to be benefit if the morbidity is
driven mainly by host response. Premorbid status helps establish a baseline, while organ

dysfunction keeps the prognosis at check.

The PIRO system proposed by the task force in 2001 was a work in progress and they
advised it to be used adapted as a model and applied to practice. It will require
evaluation of the natural history of sepsis to define variables that predict adverse

outcomes and response to therapy.

Recognizing the need for redefinitions, the European Society of Intensive Care
Medicine and the Society of Critical Care Medicine convened a task force in 2014 (10).
It included 19 specialists from critical care, surgical, infectious disease and pulmonary
specialists. With unrestricted funding and complete autonomy, the task force nominated
cochairs and selected members according to scientific expertise in various fields of
sepsis including epidemiology, clinical trials and basic sciences. The group engaged in
discussions via 4 face-to-face meetings for a year duration till January 2015. Existing
definitions were challenged, especially in light better appreciation of pathophysiology
of sepsis and the availability of comprehensive electronic health record databases. They
followed an expert consensus process, based on a current knowledge of sepsis, changes
in organ function, biochemistry, immunology and circulation and forged updated

definition for sepsis and criteria to be tested in the clinical field.
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The previous use of 2 or more of the SIRS criteria to identify sepsis was unanimously
decided by the task force to be not helpful. Components of the SIRS criteria including
temperature, changes white blood cell counts and heart rate reflected the host response
to “danger” which could be from infection or other insults. These did not necessarily
imply a dysregulated response according to the task force. Construct validity
encompasses two main domains, concurrent validity and discriminant validity. Churpek
et al (31) showed that SIRS criteria present in many hospitalized patients, including
those who never developed infection and also did not have any adverse outcomes. This
highlighted the poor discriminant validity of the SIRS criteria. In addition to this,
Kaukonen et al (32) showed that 1 in 8 patients admitted in intensive care centers in
Australia and New Zealand with infection and features of new organ dysfunction did
not meet the requisite minimum of 2 SIRS criteria, yet had their course of therapy
complicated with significant morbidity and mortality, and highlighted the poor

concurrent validity.

Organ dysfunction and severity has been assessed with various scoring systems which
uses different variables. Differences in these systems have led to inconsistent reporting.
The most widely used score in current practice is the Sequential Organ Failure

Assessment (SOFA) (33) which is mentioned below.
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Table 1 Components of SOFA score

(platelet counts)

Sofa score 0 1 2 3 4
Respiration <400 <300 <200 <100
Pao2/Fio2 or Sao2/Fio2 >400 221-301 142-220 67-141 <67
Renal
Creatinine <12 1.2-1.9 2.0-3.4 3.4-4.9 >5 or
Urine output <500 <200
Liver bilirubin
(mg/dl) <12 1.2-1.9 2.0-5.9 6.0-11.9 >12
Cardiovascular No Dopamine | Dopamine | Dopamin
_ >5 e>15 or
Hypotension Hypotens | MAP<70 | </=5or
ion norepineph | norepinep
Dobutamin | )
rine hrine>0.1
e (any)
</=0.1
CNS (GCYS) 15 13-14 10-12 6-9 <6
Coagulation >150 <150 <100 <50 <20
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SOFA score was directly related with probability of mortality which was demonstrated
by Vincent et al. (33). The score requires laboratory variables like platelet count, PaO2,
bilirubin levels and creatinine level for full computation and it grades the severity by
organ system. However, selection of cutoff values for the variables mentioned above
were developed by consensus. SOFA scoring system is not known outside the critical

care community.

Following the convention of task force, the third consensus definition of Sepsis was
formed. Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated
host response to infection. With this definition they were able to emphasize the
importance of non-homeostatic host response to infection. They highlighted the
lethality associated with sepsis which was considerably larger than that of a
straightforward infection. With this the need for urgent recognition as a life saving
measure was emphasized. Organ dysfunction associated with infection was associated
with mortality of 10% within hospital as already mentioned earlier. Hence prompt
recognition and appropriate response was of immense importance. The earlier defined
SIRS criteria as main pillar in definition of sepsis will only help in the diagnosis of
infection. SIRS may just reflect an appropriate host response. Sepsis associated organ
dysfunction indicates pathology more severe than infection with its inflammatory
response alone. The task force explained that organ dysfunction was secondary to that

cellular level defects which led to physiologic and biochemical abnormalities. Using
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this concept, they disregarded the definition of severe sepsis as any sepsis should

warrant higher levels of intensive monitoring and earl intervention.

The task force recognized that there were no current clinical measures that encompassed
the dysregulated host response. However, there were bedside findings and laboratory
investigations results which was indicative of inflammation or organ dysfunction as
noted by the 2001 task force (9). The third task force thus evaluated which of the clinical
criteria would be best to identify patients likely to have sepsis. They achieved this
objective by interrogating large data sets of hospitalized patients with presumed
infection and assessing agreement among existing scores of inflammation (14) or organ
dysfunction using SOFA (28,33). Then multivariable regression was used to study the
variables proposed by the 2001 task force, which included 21 bedside and laboratory
criteria (9). Seymour et al (10) studied 148 907 patients with suspected infection treated
In hospital setting and assessed outcomes of hospital mortality and prolonged intensive
care stay of 3 days or longer. They assessed predictive validity of both overall and
across deciles of baseline risk as determined by age, sex, and comorbidity. Following
analysis of the results of the study the task force recommended using a change in
baseline of the SOFA score of 2 points or more to represent organ dysfunction. They
laid down that the baseline SOFA score would be assumed to be zero unless the patient
Is known to have organ dysfunction before the onset of infection. They gathered that
patients with presumed infection and a SOFA score of 2 or more had an overall
mortality risk of 10% (10). The same study also identified a 2- to 25-fold increased risk

of dying in patients with SOFA score of 2 or greater compared with patients with a
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SOFA score less than 2. The SOFA score should be used to clinically characterize a
septic patient and not as a tool for patient management. There are components of SOFA
requiring laboratory investigations and may not immediately delineate dysfunction in
all individual organ systems. However, SOFA has gained familiarity within intensive
care setting and its relationship to mortality risk is well validated. The task force also
noted a limitation that there are novel biomarkers to identify variables used in SOFA,
but were refuted as these would require broader validation before they can be

incorporated into criteria.

A clinical model was developed using multivariable logistic regression and identified
that any 2 of the following three variables— Glasgow Coma Scale score of 13 or less,
respiratory rate of 22 per minute or greater and systolic blood pressure of 100 mm Hg
or less—offered predictive validity (AUROC =0.81; 95% CI, 0.80-0.82) similar to that
of the full SOFA score (10). This model was then subjected to multiple sensitivity
analyses where in more simple assessment of mentation were undertaken. Using this
they identified gSOFA score which could be calculated quickly and repeatedly and is

mentioned below,

Quick Sepsis-related Organ Failure Assessment (QSOFA) criteria:

- Hypotension: SBP < 100mmHg
- Altered Mental Status

- Tachypnea: RR > 22/Min
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It had the advantage of mot requiring interventional laboratory investigations. The task
force hence suggested to utilize gSOFA criteria as a screening tool to prompt clinicians
to further investigate for organ dysfunction, increase the frequency of monitoring,
intensive care admission or early referral to centers with the same. The task force also
noted that a positive gSOFA criteria should further prompt lookout for possible

infection in patients not deemed infected.

Septic shock is defined as a subset of sepsis in which underlying circulatory and cellular
metabolism abnormalities are profound enough to substantially increase mortality. The
2001 task force definitions described septic shock as “a state of acute circulatory
failure.” But this could not separate cardiovascular dysfunction from septic shock. The
third task force hence had a wider view and also recognized the importance of cellular
abnormalities. Septic shock was a more severe illness with a mortality rates reaching
40% as mentioned earlier. To encompass cellular level dysfunction the task force
recognized the role of that serum lactate measurements and coupled this finding along
with hypotension. Clinical criteria for septic shock were then developed with
hypotension and hyperlactatemia rather than either alone as this ensured cellular
dysfunction and cardiovascular compromise were given significant weightage and was
also found to be associated with a significantly higher mortality. They used Delphi
system for approval and this proposal was approved by the majority but with certain

limitations.
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The latest update on definitions and clinical criteria for sepsis was proposed in the above
mentioned Third sepsis international sepsis guideline task force. Using qSOFA as a
screening and SOFA score to facilitate earlier recognition, it was expected that more
timely management of patients with would develop and this would help in reducing the
mortality associated with the same. The new definition is designated Sepsis-3, with the
1991 and 2001 iterations being recognized as Sepsis-1 and Sepsis-2, respectively, to

emphasize the need for future iterations.

4.2 Morbidity associated with sepsis

The mortality associated with sepsis, including severe sepsis and septic shock, has been
demonstrated till now. However, this leaves the survivors who continue to die in the
next few months after hospital discharge unaccounted for. The decrements in quality of
life of patients following admission with sepsis over long-term will also be overlooked
by following only mortality as end outcome of sepsis. Studies have been conducted
through different patient population, varying severity of illness and across national
borders, looking at the morbidity and quality of life among survivors, and although the
magnitude varied from study to study, results were consistent within randomized
controlled trials to observational trials. Meta-analysis conducted by Dowdy et al (34)
showed the impact of an admission with Acute respiratory distress syndrome (ARDS)
had on long term follow up. This study showed that ARDS survivors experience
persistent quality of life decrements following discharge and the magnitude of this

decrement, which was measured using questionnaire SF-36 as used in various studies,
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amounted to mild to moderate limitation in physical functioning and it was less
pronounced for mental health. These results have implicated the need for future clinical
research studies as ARDS is just a prototype of severe critical illness, representing a
multifactorial syndrome experienced by patients with prolonged ICU stay. Many
studies conducted nowadays still tend to focus on shorter end points, at hospital
discharge or typically at 28 days, especially for mortality. From conclusions gathered
above it is becoming clearer that such short-term end points are not clear predictors of
ultimate effect of these conditions, and is of no value without assessing quality of life
and other measures which are seen on the rise, such as the incidence of cognitive
dysfunction, post-traumatic stress disorder, critical iliness polyneuropathy and chronic
pulmonary dysfunction. The definition of long-term outcome is also dubious as there is
no uniform definition for the same and many assume three to six months as a long
enough time period wherein the functional and cognitive status remain stable. However,
patients persist to be impaired longer after discharge. It is even interesting to note that,
an acute admission with disease like sepsis showed similar decrease in quality of life
measurements across varied scales, over the long-term, when compared to a chronic
disease, such as chronic obstructive pulmonary disease or congestive heart failure (35).
These findings can be extrapolated to sepsis, as it is the most common cause of an acute
lung injury (11). There have been systematic reviews which have showed impairment
in quality of life as long-term outcomes of patients following acute respiratory distress
syndrome. At least 40% of patient with sepsis syndrome develop acute lung injury (36)
and this overlap makes it difficult to delineate the extent to which long-term disability

is the effect of sepsis, acute lung injury or both.
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Now having established that sepsis survivors indeed have a diminished quality of life,
it becomes imperative to establish the domains that are affected and the extent to which
it is affected. Apart from the obvious physical disability, they are also at increased risk
of new cognitive impairments as well as functional limitations later on in life. This was
first demonstrated by Iwashyna et al (11) in the follow up of nation-wide cohort of
severe sepsis survivors and assessing their physical, cognitive and functional well-being
following discharge. This study reported that there was three times odds ratio for
development of moderate to severe cognitive impairment following severe sepsis and
furthermore, it was also independently associated 50% increase in new onset functional
limitations in patients who previously had none or mild pre-existing limitations. These
findings were significantly larger when compared to admissions after non-sepsis
aetiology. Change in sleeping pattern, reduced ability to concentrate and fatigue are also
previously described features in patients who have survived critical care therapy. These
factors could also explain the slow return to work of critically ill patients following
discharge. Studies have showed women returned to employment quicker than their male
counterparts (37), which may be a reflection of the nature of the work undertaken by

each gender.

There have been various theories on how sepsis results in decline of cognitive and
physical function. Causal effect of sepsis resulting in motor weakness and later physical

disability have been established through various studies which have showed critical
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illness polyneuropathy and myopathy occurring as a result of hypoperfusion mediated
and direct inflammatory degradation of neurons and muscle fibres (38,39). This when
coupled with lack of physical therapy and prolonged bed bound status results in severe
impairment in quality of life. The effect of the same hypotension and relative
hypoperfusion on cognitive impairment due to brain injury have also been established
(40,41). Apart from sepsis related hypotension, inflammation per say, which is the most
important component in the pathophysiology of sepsis, has also been hypothesized to
result in cognitive impairment in form of vascular dementia and Alzheimer disease (42).
Sepsis have also been implicated in causing episodic inattention, an acute form of brain
dysfunction or delirium (43). Apart from association with increased mortality during
admission, delirium has also been associated with prolonged cognitive impairment in
ventilated patients (44) and substantially increased cognitive decline among patients
diagnosed with Alzheimer disease'(45,46)  Furthermore, patients who have survived
severe sepsis have also been found to have an increased rate of depression after
hospitalization (47). Thus sepsis alone may also have significant, unappreciated, long-
term consequences secondary to deleterious effects on multiple organ systems,
especially the CNS, which could be the by the pathogenetic mechanisms of the
organism itself or the host’s immune responses (48). Further biological research is
clearly warranted to establish the pathophysiology of cognitive and functional decline,
but the associations are evident through multiple studies showing similar results within
the biological plausibility. Equally demanding is the need of clinical trials with sepsis
directed therapy and better rehabilitation and how the impact on long-term cognitive

and functional outcomes (49).
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From data published in United States on incidence of dementia (50) and sepsis (1),
nearly 20,000 new cases per year of cognitive impairment in the elderly may be
attributable to sepsis. Thus, sepsis may just be a sentinel event in the lives of these
families and the new persistent disability as a result of this insult is a an underrecognized
public health problem with vicious insinuations on the patients, families and health care
system. The burden of sepsis survivorship extends beyond caregiver time and also leads
to depression, nursing home admission and even mortality (51,52). Langa et al (51)
estimated that further 40 hours per week of informal care has to be provided by members
of family for attending a severe cognitively impaired individual which is equivalent to
an additional full-time job. Considering that onset of cognitive impairment in sepsis or
its acceleration following an admission is preventable in many patients, as compared to
Alzheimer disease and other forms of dementia, this additional burden on the society
has to be addressed. This can be achieved by raising the standard of treatment of patients
admitted with sepsis, including intensive care unit practices such as sedation

management, and special emphasis on physical and cognitive rehabilitation.

4.3 Quality of life after sepsis

It is evident from this background that assessment of quality of life is an important
outcome after critical illness (53,54). Even the converse has been proved to be
significant. Poor quality of life prior to intensive care admission may even predict a
worse outcome (55). This becomes important as providing intensive care treatment to

patients who have poor prognosis is accompanied by a financial, physical and emotional
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burden for patients and relatives. Furthermore, intensive care settings and resources are
scarce in developing countries and there might be need in identifying those patients who
will probably survive an admission which allows to make better use available resources
(56). This decision making must extend beyond clinical experience and as the predictive
value of this regard is limited (57). This has led to development of pre-admission health
related quality of life assessment, which can be done with the single-item questionnaires
such as SF-36 which included physical and mental domains. But the value in clinical
practice of using such questionnaires and scoring system such as APACHE 11 score to
provide useful predictive information is inadequate, because of the limitations to predict

survival and mortality in each individual case.

Cultural
set-up

Disease
symptoms

Figure 3 Factors affecting health related quality of life. Adapted from Patient-reported outcomes: A new era in clinical
research - Scientific Figure on ResearchGate. Available from: https://www.researchgate.net/figure/Factorsaffectinghqrl
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Health related quality of life is an umbrella term encompassing multiple variables as
shown above in figure 3. Most studies involving QOL in the patients admitted in
intensive care unit (ICU) were studied within a period of 6 months to 1 year following
hospital discharge (37,58,59). But again, an optimal time for assessment of long-term
outcome and ideal questionnaire with which to measure QOL are still doubtful (60).
This is because early assessment will be troubled with practical difficulties. Longer
follow up results in increased loss of follow up and hence an assessment at 3 months
sounds ideal in the evaluation of discharge related morbidity and this also paves the way
for early intervention if warranted. Study done by Eddleston et al (37) showed that
approximately 10% of the patients discharged following critical care admission had
psychological derangements requiring specialist care. It was also noted that none had a
relevant premorbid history and rates among female patents were numerically but not

statistically higher than males.

A quality-adjusted life year (QALY) comprises length of life and QOL. The concept of
QALY enables comparisons of the efficacies of different treatments and calculations of
costs per one QALY. There are different ways to objectify the cost associated with the
treatment provided and life years attained in the process. Most common scales used are
cost effective analysis and cost utility analysis. Cost-effectiveness analysis measures
benefits of treatments in terms of the number of years of lives saved. Cost-utility

analysis measures treatments using a number of QALY's as a unit of efficacy (61).
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Measuring QALY itself is a tedious process and can only be attained through various
other indirect measurable indices. Physical and cognitive functioning are major
determinants and various studies have used these domains to complement HRQL. In
spite of the limitations assessing quality of life measures after a period of critical illness
Is gaining immense popularity. Various investigators have attempted variety of general
outcome tools for studying the same and these include Nottingham Health Profile in
conjunction with the Perceived Quality of Life questionnaire (France) (62), SF-36
(United Kingdom) (63) and Sickness Impact Profile (Netherlands) (64). Different tools
used to measure and evaluate quality of life makes comparison between the studies
difficult. Few of the tools rely largely on the functional status and give little attention
to subjective satisfaction felt by the patients. Few questionnaires including SF-36 has
been widely used and validated in various population, and there are more than 300
available studies from varied patient population groups including traumatic brain injury
(65), critical care (63) and even patients following liver transplantation (66). In addition,
one must not forget the practical difficulties faced while completing a QOL outcome
questionnaire for previously critically ill patient as poor concentration, fatigue and
manual dexterity are real entities causing troubling disabilities in communicating

effectively.

4.4 Assessment of physical function

The World Health Organization (WHO) developed the International Classification of
Functioning, Disability, and Health (ICF) with the aim to reach a universally accepted
conceptual framework to define and classify disability (67,68). In the ICF, disability is

described as "a difficulty in functioning at the body, person, or societal levels, in one or
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more life domains, as experienced by an individual with a health condition in
interaction with contextual factors" (69). With this biophysiological conceptual model
of disability in mind ICF developed the World Health Organization Disability
Assessment Schedule 2.0 (WHODAS-2) in 1998. There exists many other tools that
were previously used to measure disability, such as the Functional Status Questionnaire,
Functional Limitations Profile and Indexes of activities of daily living (ADLs) and a
battery of other instruments which were established with focus on specific groups of
population such as elderly (Late Life Function and Disability Instrument) and children
(Functional Disability Inventory for children). However, they have not incorporated the
biopsychosocial conceptual model developed by the ICF. WHODAS stands out with
this respect and various studies have been performed to evaluate the metric properties
of WHODAS-2 in different samples of population, such as arthritis (70), systemic
sclerosis (71), psychotic disorders (72), stroke (73), ankylosing spondylitis (74),
depression, patients in rehabilitation (75), among others. Health related quality of life
of the patients have been measured by various questionnaires and most comprehensive
one used is the Medical Outcome Survey Short Form-36 (SF-36) (59). There has also
been other studies such as by Karlson et al which used the European Quality of Life 5-
Dimensions (EQ)-5D assessment scale (76) to show a decline in function in sepsis

survivors.

The WHODAS-2 contains 36 items on functioning and disability with a recall period
of 30 days covering 7 domains: Understanding and Communicating (6 items), Getting

around (5 items), Self-care (4 items), Getting along with others (5 items), Life activities:
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household (4 items), Life activities: work/school (4 items), and Participation in society
(8 items). Response options go from 1 (no difficulty) to 5 (extreme difficulty or cannot
do). WHODAS-2 scores are computed for each domain by adding the item responses
(the score computation allows for up to 30% of missing items per domain) and
transforming them into a range from 0 to 100, with higher scores indicating higher levels

of disability.

The WHODAS-2, as designed for covering disability, measures the restrictions on daily
life activities and social participation, while the Short form-36 Health Survey addresses
patients physical and mental health. Study conducted by Garin et al (77) showed how
the WHODAS-2 and the SF-36 measure different aspects of related concepts which are
disability and HRQL, respectively and validated WHODAS-2 to measure disability
better, which in turn reflects HRQL. This study confirmed the conceptual model of the
WHODAS-2 and its ability to provide with good metric indices among patients with
chronic conditions with very high reliability and also great ability to differentiate among
known groups and adequate capacity to detect change over time. This supported the
adequacy of the WHODAS-2 to measure disability in a wide range of mental and
physical disorders. Feasibility of application of WHODAS-2 in critically ill patients
was also suggested in this study by the low proportion of missing values which allowed
easy completion for the wide range of patients. Majority of missing data was detected
in the domain of activities attributed by work or school which could be explained by
the proportion of patients neither working nor being students. However, the usage of

best possible score in several domains raises the possible unsuitability of the
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WHODAS-2 to differentiate among very low grades of disability. This was earlier
shown by the high ceiling effect of the tool when applied to general population (78) but
would hardly be a limitation when measuring disability in sample of patient population,
but highlights the need for cautious handling of data. But this limitation would be
overtaken by domain such as 'Participation in society' which merits comment. In the
study conducted by Garin et al (77) no patient has the worst possible score in this
domain which has been described as floor effect and represents the low ceiling effect.
Implication of this result is that this domain is able to characterize a wide range of
scenarios and is in fact reflective of the final common pathway in which disability is
manifested in the societal context. WHODAS-2 is also able to detect differences
between clinical-severity groups. Those patients with higher clinical severity were
reported to have worse disability scores than those with mild clinical severity, with a
large difference for most of the health conditions. Beside few domains where the
discrimination ability was poor among severity (‘Life activities household’, 'Getting
along with people' and 'Life activities work or school) WHODAS-2 was able to
delineate the who were working at the time following admission from those who were

not working due to their health condition.

4.5 Assessment of cognitive function

For the cognitive domain of the patients, Brief Cognitive Rating scale (BCRS) was used.
The Brief Cognitive Rating Scale (BCRS) as devised by Reisberg & Ferris in 1988 was

used to assess functional and cognitive abilities in both normal aging and progressive
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dementia. The BCRS is part of the Global Deterioration Scale Staging System which is
composed of three separate rating scales that include the GDS, the Functional
Assessment Staging (FAST; Reisberg, 1988), and the BCRS. The BCRS provides
objective ratings of a number of domains that include various cognitive functions as
well as functional abilities, mood, and behavior, and is made up of two parts. Part |
includes ratings for Concentration, Recent Memory, Remote Memory, Orientation, and
Functioning and Self Care, while Part 1l allows for ratings of Speech and Language
Abilities, Motoric Capacities, Mood and Behavior, Praxis Ability, Calculation Ability,
and Feeding Capacity. Each of the domains is rated on a 1-7 point scale that ranges
from normal (rating of 1) to profound impairment (rating of 7). For each domain, a
behavioral anchor is provided for each point on the rating scale. Ratings are completed
based on interviews with the patient and an informant who is knowledgeable regarding

the patient’s day-to-day activities and functioning.

Functional status at baseline was determined from historical cognitive assessment of
the survivor from reliable informant using RetroBCRS scale which was a close
adaptation of BCRS (Brief Cognitive Rating scale). The RetroBCRS requires an expert
interviewer and was more structured than the original BCRS, but keeping the originality
of BCRS developed by Reisberg & Ferris. The RetroBCRS has been modified to drop
axes that require test performance (praxis, attention, calculation and concentration) and
to modify other axes based on insights derived from clinical experience. The
RetroBCRS was administered and validated by Rockwood et al (79) in their study, after

which they concluded that a score of 4 and above was suggestive of Alzheimer’s
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disease, which showed severe cognitive impairment. Scoring was graded to delineate
cognitive impairment into Mild, Moderate and Severe for the purpose of this study. This
helped ascertain the baseline cognitive status of the patients. Follow up functional status
assessment was evaluated using BCRS scale. This allowed for comparison of cognitive

status and helped measure decline in cognitive function.

Prevalence of moderate/severe cognitive impairment in the community which was
attributed to age related factors alone after ruling out dementia and other etiology such
as psychiatric illnesses, strokes and alcohol consumption was researched. Few studies
have quoted prevalence ranging from 5.3% to 7.4% (11,80,81). The burden of
neurodegenerative disease on family, health care institutes and society are increasing,
and it places heavy demand for their long-term care. Among the long-term-care
population aged 65 and over studies have reported that 86-9% have clinically
diagnosable dementia compared to 20% of elderly who were people living at home
(81). This again confirms the notion that majority of people with mild dementia are
living at home and those with sever disability are institutionalized. Even mild cognitive
impairment was associated with functional disability and them being residing at
institutions highlights public-health concern. As shown in figure below, dementia has

been associated with various risk factors.
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Figure 4- Risk factors for dementia- adapted from International journal of Alzheimer’s disease 2010

Even though studies have shown that late life dementia is not attributed to ageing alone
and underlying disease which promoted neurodegeneration has to be held responsible,
age old belief of age-associated neurodegeneration cannot be prohibited. However, this
belief may lead to mistaking and potentially overlooking modifiable vascular risk
factors which are now known to cause a high proportion of late life cognitive
impairment, and impairs the development and use of neuroprotective drugs.
Nevertheless, less than severe than dementia, should be highlighted with importance in
such situations as it may offer a chance for preventive intervention and help in reducing
morbidity among the affected population. As mentioned previously regarding study
conducted by Iwashyna et al (11) where in severe sepsis was found to be highly

associated with progression to moderate to severe cognitive impairment with odds ratio
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of 3.34, the profound impact of sepsis cannot be overlooked and should be given

adequate weightage.

In this study we defined sepsis as is described below according the Sepsis 3 guidelines
and performed BCRS and WHODAS-2 questionnaire which was administered to
patient or closest reliable relative and followed the survivors at 3 months for re
assessment. Through this study we hope to highlight the importance of decline in quality
of life through cognitive and functional domains following a critical illness and to
evaluate the risk factors which pre-dispose to worse outcomes and not consider short

term goals as 28-day mortality alone as end points.
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5. Methodology

5.1 Institutional review board approval

The study protocol was approved by the Institutional Review Board in April 2018 [IRB
Min No. 11284 dated 04.04.2018] (IRB approval letter in Annexure 11.2). The study

was funded by the Hospital research fund-Fluid research grant number 22 Z 559.

5.2 Study duration

The recruitment of participants took place between August 2018 and July 2019. All

patients were followed up prospectively till October 2019.

5.3 Study design

This study is a prospective observational cohort study of patients admitted and
discharged with a diagnosis of sepsis. STROBE checklist was used for designing the

study and reporting the outcome (Annexure 11.8)
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5.4 Study setting

All patients above 18 years of age admitted in medical intensive care unit, high
dependency unit and medical wards, who satisfy the Sepsis definition according to
Sepsis 3 guidelines were eligible for the study. Informed consent was taken from the
patients or close relatives, at admission, as many of the patients were critically ill and
unable to give consent. The patients were followed up throughout hospital stay and
survivors were followed up after discharge. Baseline data consisting of demographic
data, co-morbid illness, premorbid functional status, source of infection, presence or
absence of septic shock, acute respiratory distress syndrome, acute Kidney injury,
altered mentation, need for mechanical ventilation, dialysis, cardiac dysfunction,
arrhythmias, organism identified and antibiotic susceptibility pattern, antibiotic used,
potential risk factors for acquisition of infection were collected. Lab parameters used to
assess severity of illness were also collected. SOFA score was calculated at admission
and change in SOFA >2 was used to guide diagnosis if this was not clear at the time of
admission. Data on duration of mechanical ventilation, duration of ICU stay, duration
of hospital stay, complications during hospital stay (nosocomial infections, critical
iliness polyneuropathy, procedural complications, bed sores, cardiac arrest, tube block,
stroke, DVT, PE, Acute coronary syndromes, arrhythmias) etc. were collected. Their
contact details for further follow up were also collected during this period. Survivors

were called for follow up evaluation at 3 months by an OPD visit.
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Baseline evaluation was done prior to discharge from hospital. At this time the
WHODAS 2 and the RetroBCRS questionnaires were administered. WHODAS 2
assessment is informant based and helps to assess the functional capabilities of the
patient at baseline. RetroBCRS, which is also devised and validated for a close
informant, provides apt cognitive status of the patient and helps to identify
mild/moderate/severe cognitive impairment based on score obtained. Based on
validated studies a score more than or equal to 20 corresponds to severe cognitive
Impairment. Score of less than 5 is considered normal, 6 to 10 is considered Mild

cognitive impairment, and 11 to 19 is considered as Moderate cognitive impairment.

Phone reminders for follow up was given and patients were requested to review for
follow up after 3 months in OPD. During this visit WHODAS 2 and BCRS
guestionnaires were administered. WHODAS 2 was preferably ascertained from patient
unless disabled to do so, in which case close relative was interviewed. BCRS score was
also be ascertained from the patient at this visit and score was delineated into
mild/moderate/severe cognitive impairment based on validated constructs. This data
was compared to baseline data obtained to evaluate functional and cognitive decline
among survivors of sepsis. Data pertaining to return to work, duration of loss of work,
return to original work, morbidity and mortality was also collected. Data from the study
was used to determine if there were any persisting long-term impairment in patient’s

functionality or the change in quality of life from previous level.
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Step 1: Recruitment and enrolment
Patients satisfying Sepsis 3 definition in MICU, MHDU and all medical wards (Under the medicine units).
Inclusion Criteria: Agree to consent for study , >18 years of age

Excluded From Study:
Consentrefused
Consent withdrawn
Excluded from follow up:
Death

Step 2: Data collected for baseline characteristics
Patient followed up before discharge to identify complications of hospital stay and parameters as mentioned in
proforma
Administration of WHO DAS 2 and the RetroBCRS questionnaires for baseline functional status prior to discharge
Phone number of patient taken, given contact number of primary investigator and a date to review after 3 months

Excluded from analysis:
Consent withdrawn
Excluded from follow up:
Loss to follow up

Step 3: Follow up visit .
Done at 3 months after discharge. Patient will be called and reminded to follow up.
BCRS and WHODAS-2 questionnaires, costs, days to return to work.

Figure 5: Algorithm for the study

5.5 Study participants

We recruited patients diagnosed with sepsis and following were the inclusion and

exclusion criteria.

Inclusion criteria:

1. Age more than 18

2. All in-patients admitted in medical ICU, medical HDU and all medical wards, who

presented to hospital satisfying the Sepsis definition adapted from Sepsis 3 guidelines.

3. Patients informed consent is necessary

4. Willing for follow up
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Exclusion criteria:

1. Age less than 18

2. Patients who do not provide consent

3. Terminal malignancy with ECOG performance >3

4. Previous stroke with MRS score greater than or equal to 3

5. Patients diagnosed with Dementias — Alzheimer’s, FTD, Vascular dementia, CBD,
Multiple sclerosis, Cerebral palsy, psychiatric illnesses such as depressive symptoms as

defined by DSM V or are on anti-depressant / anti-psychotic medications.
6. Patients who have primary CNS pathology as etiology of sepsis.

7.Physical disabilities preventing self-mobility, status post BKA/AKA/Hip

arthroplasty.

8. Congestive cardiac failure with cardiogenic shock

5.6 Diagnostic criteria for sepsis and definition of baseline and follow
up

We used Sepsis-3 guidelines for diagnosis of sepsis and excluded patients based on the
exclusion criteria mentioned above. Sepsis is defined as life-threatening organ
dysfunction caused by a dysregulated host response to infection and organ dysfunction
can be identified as an acute change in total SOFA score > 2 points consequent to the

infection.
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Table 2:Components of SOFA score

Sofa score 0 1 2 3 4
Respiration <400 <300 <200 <100
Pao2/Fio2 or | >400 221- 142-220 67-141 <67
: 301
Sao2/Fio2
Renal <12 1.2-1.9 | 2.0-34 3.4-4.9 >5 or
creatinine
<500 <200

urine output
Liver <12 1.2-1.9 |2.0-5.9 6.0-11.9 >12
bilirubin
(mg/dl)

No Dopamine | Dopamine >5 | Dopamine >15 or
Cardiovascul . norepinephrine | norepinephrine>0.

Hypotensio | MAP<7 | </=5or
ar 1

n 0 1 </=0.1

Dobutami
Hypotension
ne (any)

CNS(GCS) 15 13-14 | 10-12 6-9 <6
Coagulation | >150 <150 <100 <50 <20

o1




Baseline function was defined as the status of the patient prior to the current episode of
illness, which was assessed retrospectively at the time of discharge from hospital from

the patient itself or immediate caregiver.

Follow up of the patients were done at 3 months following discharge and their
functional status was assessed at that point in time using questionnaires from the patient

itself or immediate caregiver.

5.7 Consent for participation

All patients who fulfilled the inclusion criteria were provided with the study
Information sheet (Annexure 11.4). After they had read the same and the study
explained, those willing gave written informed consent (Annexure 11.5). This was

obtained in the regional language that the patient was conversant.

5.8 Sample size calculation

Based on the literature the proportion of severe cognitive dysfunction in the community
ranged from 5.3% (49) to 7.4% (80). The required sample size to show the change of
10% Neurocognitive decline after 3 months post sepsis as shown by lwashyna et al (11)
using 80% power and 5% level of significance was found to be 150 subjects.

Accommodating the 10% dropout, this study proposed to take around 170 subjects.
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Sample Size calculation:

Table 3 : Hypothesis testing for sample size calculation

Hypothesis Testing for Single Proportion

Population Proportion 0.06 0.05 |0.05 0.05
Sample Proportion 0.106 |0.1 0.106 |0.106
Power (1- beta) % 80 80 80 90
Alpha error (%) 5 5 5 5

1 or 2 sided 2 2 2 2
Required sample size 248 185 | 150 215

Formula

{zl_% JB.(-B)+z /B0~ P j%

1 =

(. -r)
Where,
P, : Population proportion
Fa : Sample proportion
o : Significance level

1-p  : Power




5.9 Data Sources/measurement:

The following variables were collected from the patients and relatives via questionnaire:

e Demographic data (Name, age, occupation, etc.)

e Contact details and Address

e BCRS, RetroBCRS, WHODAS-2 questionnaires

The following variables were taken from the clinical workstation:

e Basic blood investigations for calculation of SOFA score

e Chest X ray, ECG and blood investigation to evaluate for co morbidities

including Blood borne virus status of the patient

e Culture reports for etiology of sepsis

The variables taken from ICU records, progress records and discharge summaries:

e [For data on diagnosis of hospital acquired pneumonia, nosocomial infections,
duration of ventilation and type of ventilation, use of inotropes, duration of stay

in hospital and ICU

The following methods of assessment were used:

e Questionnaire and direct interviews
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5.10 Bias

1) Selection Bias: All cases will be similar, as we will be all Sepsis cases that come to
ICU or wards in one year. Non-respondent bias is a possibility with very sick patients

or well patients not following up.

2) Information Bias: Information will be gathered the same way for all patients with

Sepsis, irrespective of their severity.

3) Confounding: We have tried to include all possible variables that we believe will
affect the long-term outcome. This allows for stratification to be done in the analysis.
Unfortunately, we are not able to accurately describe the level of support for disabilities
provided after hospital care. We will only be able to indirectly asses it by the BCRS and

WHODAS-2 questionnaires.

5.11 Parameters

Demographic data and data required for study was collected using forms and
guestionnaires from the patients at admission, prior to discharge and at 3 months follow
up. Standardized WHODAS-2, RetroBCRS and BCRS questionnaires were employed
for the same as mentioned above and other details were recorded in clinical research

sheet prepared for the same (Annexure 11.3)
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Table 4: Variables assessed in study and point of assessment

Sex +
Duration of hospital stay +
Duration of stay in ICU +
Aetiology of sepsis +
SOFA score +
gSOFA score +
Requiring Dialysis + +
Addictions +
Comorbidities* +
Effort tolerance (MMRC/NYHA) - + +
BMI + +
Modified Kuppuswamy scale + +
Marital status + +
Type of ventilation +
Duration of ventilation +
Steroid use +
Hospital Bill +
WHODAS-2 + +
RetroBCRS +
BCRS +
Return to work +
Duration of return to work +
Complications ** + +

*Co-morbidities: Diabetes Mellitus, Hypertension, Dyslipidemia, Coronary Artery
Disease, Chronic Heart Failure, Chronic kidney disease, Chronic Liver Disease, Stroke
in past, Peripheral arterial occlusive, Hypothyroidism, Long term steroid use, Valvular
heart disease, Tuberculosis in Past, Atrial Fibrillation, HIV infection, Bronchial

Asthma, Obstructive airway disease, Physical Activity

**Complications of hospital stay: VAP (ventilator associated pneumonia), Central line
related blood stream infection (CRBSI), Critical IlIness polyneuropathy (CIPN), Acute
coronary syndrome, Catheter associated urinary tract infection, Bed sores, Stroke, Deep

venous thrombosis
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5.12 Statistical Methods:

The data entry will be done by using EPIDATA software. Descriptive statistics will be
used, such as number and percentage for categorical variable and Mean and SD or
median with inter quartile range (IQR) for all the continuous variables. To evaluate
before and after the cognitive function and physical functional ability in survivors of
sepsis, Paired t test will be used. The cognitive function score will be categorized into
Severe\Moderate and others. However, Histogram will be done for continuous variables
such as duration of hospital stay and SOFA score, to study the distribution. If the
histogram suggests normal distribution, independent t-test will be applied, and if the
distribution is non-normal, Mann-Whitney U test will be used to compare between
groups. To study the association between variables and outcome in cognitive function
(Severe\Moderate vs Others), hypertension, long term steroid use, etiology of sepsis,
Coronary Artery Disease, Chronic Heart Failure, Chronic kidney disease etc., chi-
square test will be used. The variables that were significant at 5% level of significance
at the bivariate analyses will be considered as potential variables for multivariable
logistic regression analyses. P value at 5% level significance will be considered as

statistical significance. Analysis will be carried out using SPSS software 16.0 version.
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6. Results

In this study, 150 patients who were discharged following diagnosis of sepsis were
followed up for 3 months. 20 patients were lost to follow up and total number of patients
included in the study was 130. All 130 patients had data with regard to baseline
characteristics along with baseline WHODAS 2 and RetroBCRS questionnaire and

follow up WHODAS 2 and BCRS questionnaire after 3 months.

6.1 Demographics:

Mean age of patients included in the study was 57.18 years with standard deviation of
+ 15.67 years. Patient age ranged from 20 years to 87 years and age distribution has
been described in the bar graph below. 44% of the patients were elderly with age more

than 60 years.

Age distribution in years

100.00%
80.00%
60.00%

40.00%

26.20% 25.40%
2 . 0,
0:00% 10.80% 11.50% 13.80%
6.90% 0%
0.00% m . . . ]
20-30 31-40 41-50 51-60 61-70 71-80 81-90

Figure 6: Age distribution of study population
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Males and females were equally represented in the study population. Only patients from

South India were included in the study to allow ease of follow up after 3 months and

86.2 % of the patients were from Tamil Nadu.

Gender Distribution

Females

50% 50%

\ Males

Figure 7: Gender distribution of the study population

Topographic distribution
100.00%
90.00% 86.20%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%

20.00%
10%

0.00% [

Tamil Nadu Andhra Pradesh Karnataka

Figure 8: Topographic distribution of the study population
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86.2% of the patients were married and were living with spouses while 12.3% of the
patients had been widowed. 14.6% of the patients admitted were dependent on spouse

or immediate family members for activities of daily living at baseline.

Baseline dependancy

85.40% 14.60%

# Independent m Dependant

Figure 9: Dependency on activities of daily living at baseline

Mean body mass index of the patients was 24 with standard deviation of + 3.26.
Following table demonstrates the distribution of patients according to their body mass

index for Asian population.

Body mass index distribution

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1 0

56.20%

36.90%

6.90%
— 0

Underweight Normal Overweight Pre-obese Obese

Figure 10: Body mass index distribution of the study population at baseline
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Baseline socioeconomic score of the patient’s family was calculated using Modified
Kuppuswamy scale. Mean Socioeconomic score was 19.03 with standard deviation of
+ 3.26, and ranged from lowest score of 8 to highest score of 27. Distribution according

to socioeconomic score has been depicted in bar graph below.

Socioeconomic score

0.9 82.30%
0.8

0.7
0.6
0.5
0.4
0.3

0.2
10.80%
0.1 5.40%

0 1.50% -
0 —_— [ |

Lower Upper Lower Lower Middle Upper Middle Upper

Figure 11: Socioeconomic score distribution of study population at baseline

Almost all the patients (96.9%) were admitted from Accident and Emergency
department and only 3.1% of patients admitted had presented to medicine outpatient
department. 81% of the patients were admitted into Medicine general wards and the

remaining was admitted into intensive care unit / High dependency units.

Admissions
OPD I
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Figure 12: Distribution of study population based on route of admission
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Patient admission

90%

81%

80%
70%
60%
50%
40%

30%
19%

General ward Intesive care unit

20%
10%

0%

Figure 13: Distribution of study population based on intensive care versus ward admission

Mean duration of hospital stay was 8.27 + 3.75 days and ranged from minimum of 3
days to a maximum of 30 days. Distribution of patients based on duration of stay is
depicted below as bar graph. Among the patients admitted in intensive care unit, mean

duration of stay was 4 days before which they were shifted back to the ward.

Duration of hospital stay

100.00%
80.00%
60.00% 56.90%
40%
40.00% ;
20.00%
2.30% 0.80%
0.00% F—
1 week 2 weeks 3 weeks 4 weeks or more

Figure 14:Distribution of study population based on duration of hospital stay
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6.2 Baseline characteristics:

Baseline comorbidities of the population is outlined in table below:

Table 5: Baseline characteristics of the study population

CHARACTERISTIC VALUE
Age (mean, SD, years) 57.18 + 15.67
Gender (male: female) 1:1
Diabetes Mellitus (%) 60.8%
Hypertension (%) 55.4%
Dyslipidemia (%) 13.8%
Coronary artery disease (%) 10%
Chronic Kidney disease 9.2%
(eGFR<60mMI/min/1.73m2, %)
Chronic Liver disease (%) 1.5%
Obstructive airway disease (%) 23%

Among the study population, 60.8% of them were diabetics with mean duration of
diabetes being 162 + 64 months, ranging from 1 month to 30 years duration. The mean
HbA1c of the diabetics is 9.04 + 1.97 mg% and 35.4% of them is on various forms of

insulin for diabetic control.
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Duration of Diabetes

100.00%
80.00%
60.00%
40.00% o
32.90% 30.40%
24.10%
20.00%
8.60%
- 3.80%
0.00% _—
Less than 5 years 5-10years 10 - 15 years 15- 20 years More than 20 years

Figure 15:Distribution of diabetic patients based on duration of diabetes

HbA1c of Diabetics at admission (in mg%)

30%
26.60%
25%
21.50%

20% 19% 19%
15% 13.90%
10%

5%

0%

Less than 7 7to08 8to9 9to 10 More than 10

Figure 16:Distribution of diabetic patients based on HbAlc value
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Diabetic medications

On Insulin and
oral medications,
35.40%

On oral
antidiabetic
medications

alone, 64.60%

Figure 17: Distribution of diabetic population based on anti-diabetic medications

Among the study population, 55.4% were hypertensives and average duration of
hypertension was 178 = 69.6 months. Duration of hypertension at admission is depicted

in graph below.

Duration of hypertension (in years)

100.00%
80.00%
60.00%
40.00% 33.80%
28.20% 28.20%
20.00%
4.20% 5.60%
0.00% - N
Less than 5 5to 10 10to 15 15t0 20 More than 20

Figure 18: Distribution of patients based on duration of hypertension
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Only 13.8% of the study patients were diagnosed with dyslipidemia and all of them

were either on dietary modifications therapy or lipid lowering agents.

Dyslipidemia

1Yes, 13.80%

No, 86.20%

Figure 19: Distribution of study population based on presence of dyslipidaemia

Among the study population, 10% was known to have coronary artery disease and 3.1%
had previous history of diagnosed acute coronary syndrome which was intervened with
interventional or thrombolytic therapy. However, 90% had normal systolic left

ventricular function prior to admission.

Coronary artery disease

No
90%

Yes
10%

Figure 20: Distribution of study population based on presence of coronary artery disease
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Among patients with known heart failure, average duration of the same was 8.5 years
and mean ejection fraction was 45.7 + 5.7 %. Distribution of heart failure according

preserved, mid-range and reduced ejection fraction is shown below.

Heart failure with ejection fraction based distribution

100%
80%

60%

46%
38%

40%

16%

Preserved (>50%) Mid-Range (40-50%) Reduced (<40%)

20%

0%

Figure 21: Distribution of heart failure patients based on severity of ejection fraction

9.2% of the study population was previously diagnosed with chronic kidney disease
with estimated glomerular filtration below 60ml/min/1.73m2 according to abbreviated
Modification of Diet in Renal Disease (MDRD) criteria. Average duration since
diagnosis was 7 years and none of the patients were on maintenance hemodialysis. Only
2 (1.5%) of the patients included in the study were known to have underlying chronic
liver disease and they had underling portal hypertension. 3 patients (2.3%) had previous
cerebrovascular accident and Modified Rankin score of all patients were 3 or less. Only
1 patient had underlying rheumatic heart disease and was diagnosed with underlying
moderate mitral regurgitation with atrial fibrillation and was on anticoagulant

medications.
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Among the study population 16.1% consumed alcohol and 24.6% abused tobacco by
smoking cigarette / beedi. Among those who consumed alcohol, mean units consumed
per day was 2.23 and average number of days consumed in a week was 2.47. Among
smokers, median pack years smoked was 20 years with interquartile range from 2

years to 40 years.

Addiction

Alcohol consumption - 16.10%

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Figure 22:Distribution of population based on addictive habits

One patient had past history of pulmonary tuberculosis 5 years ago which was treated
with first line anti tuberculous medication and was cured. One patient was diagnosed
previously to be retroviral positive and was on Anti-retroviral therapy with last CD4

count of 293.

23% of the study population was diagnosed with obstructive airway disease, majority
(83%) being chronic obstructive airway disease. Median duration of obstructive airway

disease was 10 years with interquartile range of 1 year to 30 years.
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Incidence of obstructive airway disease

100.00%

80.00%

60.00%

40.00%

19.20%

20.00%
|

0.00%
Chronic obstructive airway disease Bronchial asthma

Figure 23: Distribution of study of population based on incidence of obstructive airway disease

6.3 Sepsis Related data:

Mean duration of fever prior to presentation is 5.2 + 2.3 days, interquartile range from

1 to 10 days. Number of days of fever prior to presentation is depicted is bar graph

below.
Duration of fever
50.00%
40.00%
30.00%
25.40%
22.30%
20%
20.00% '
10.00% 9.20% L%
e 5.40%
1L50% 2.30% 310%
. . 0
0.00% || . - - —
1 2 3 4 5 6 7 8 9 10

Figure 24: Distribution of study population based on duration of days of fever
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The most common source of sepsis was of genitourinary origin which accounted for

50.8% of all admissions followed by pulmonary origin, which was 30%.

Etiology of sepsis

100.00%

80.00%

0,
60.00% 50.80%
40.00%
’ 30%
20.00% 11.50%
6.90%
. 0.80%
0.00% - —
Genitourinary Pulmonary Skin and soft tissue  Gastrointestinal Musculoskeletal

Figure 25: Distribution of study population based on aetiology of sepsis

Only 63% of the admitted patients had organism isolated in blood or other relevant
culture source. Amongst this the most common organism was E. Coli (45.4%), followed
by Streptococcus (6.2%). All the organisms isolated in cultures are depicted in graph

below.

Number of patients with organism isolated in culture
70
59
60
50
40
30

20
8
10 7 7

. ] I I :

E coli Streptococcus Klebsiella Staphylococcus Pseudomonas sp

Figure 26: : Distribution of patients based on organism identified in culture
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All the isolates of Streptococcus were pan sensitive and the antibiotic sensitivity of other

\

’ ESBL, 38, 64%
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S

X
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Figure 27:Distribution of antibiotic resistance pattern of isolated organisms



96% of the patients included in the study had SOFA score equal to or more than 2. The
remaining 5 patients were included in view of isolation of organism in blood culture.
Mean SOFA score of the patients at admission is 3.9, ranging from lowest score of 2 to

maximum score of 10. SOFA score distribution of patients at admission is shown below.

SOFA score

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%

10.00% N 6.90% .
5 00% 3.80% 4.60% 3.80% 4.60%
. (]

ooy, m B m B

1 2 3 4 5 6 7 8 9 10

30%

18.50%  17.70%

9.20%

Figure 28: Distribution of study population based on SOFA score

The most common organ dysfunction is acute renal dysfunction (83.1%) closely

followed by Acute respiratory distress syndrome (82.3%).

Organ Dysfunction

100.00%
82.30% 83.10%
80.00%
60.00% 57.70%
. (]
0,
40.00% 31.80% 36.90%
20.00% 11.50% I I
oo I
Coagulopathy  Cardiovascular CNS dysfunction Liver dysfunction ARDS Acute kidney
injury

Figure 29: Distribution of patients of based on organ system dysfunction
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Among patients with respiratory dysfunction, 23% of them required assisted ventilation
during hospital stay in the form of invasive or non-invasive ventilation. 7 patients
(5.4%) required mechanical ventilation which was deescalated into non-invasive
ventilation and then to room air and 23 patients (17.7%) required non-invasive
ventilation alone. Mean duration of non-invasive is 3.14 days and invasive ventilatory

days is 3.57 days. Duration of requirement of ventilatory assistance are shown below.

Duration of days requiring ventilatory assistance
20
18
16
14
12
10

A O

B Non-Invasive ® Invasive

Figure 30: Distribution of population based on duration of days requiring ventilatory assistance

83.1% of the patients had acute renal dysfunction. Only 3.8% of them were oliguric and

only 3 patients (2.3%) required dialysis in hospital stay. Acute kidney injury classified

according to Acute Kidney Injury Network (AKIN) is shown below.
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Acute kidney injury
50.00% 46.90%
45.00%
40.00% 36.90%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00% 0.80%
0.00%

AKIN class | AKIN class Il AKIN class Il

Figure 31: Distribution of study population based on grade of acute kidney injury

36.9% had altered sensorium at admission with Glasgow Coma Score (GCS) score of
less than 15 indicating central nervous system dysfunction. Median GCS score was 15

and interquartile range was from 11 to 15. Distribution of GCS score at admission is

shown below.
GCS score at admission
100.00%
80.00%
63.10%
60.00%
40.00%
30.80%
20.00%
5.40%
0.80% 0
0.00% ]
11 12 13 14 15

Figure 32: Distribution of study population based on GCS at admission

74



11.5% of the admitted patients had coagulopathy which was evidence by low platelet
counts and deranged bleeding parameters. Only 1 (0.8%) patient had clinically
significant bleeding and was transfused blood and blood products during hospital
admission. Average platelet count of patients with coagulopathy is 65,600 /mm3 and

distribution is as follows.

Platelet count (per mm3)

100.00%
80.00%
60.00% 51.60%
40.00%
26.60%
20.00%
6.60% 6.60% 6.60%
0.00% [ ] [ ] [ ]

<30,000 30,000-60,000 60,000-90,000 90,000-120,000 120,000-150,000

Figure 33: Distribution of study population with coagulopathy based on platelet counts levels

During hospital stay, half the patients received steroids according to sepsis protocol.
Average cumulative dose of steroid received by the patients is 749mg of Hydrocortisone
during the entire hospital stay, which approximates 200mg daily for mean duration of

4 days.

Hydrocortisone according to sepsis protocol

No, 50% Yes, 50%

Figure 34: Distribution of study population based on administration of hydrocortisone according to sepsis protocol
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5.3% of the patients had hospital acquired infection during their admission. The

distribution of infection is depicted below.

Hospital acquired infection

Catheter
assocaited UTI, 2,
28%
Central line related
blood stream
infection, 3, 43%
Ventilator
associated

pneumonia, 2, 29%

Figure 35: Distribution of patients with hospital acquired infection based on source of infection

Organism isolated from both patients with ventilator associated pneumonia was
Acinetobacter baumanii and was carbapenem resistant. Both the organisms isolated
from catheter related urinary tract infection was E coli and was Extended spectrum Beta
lactamase inhibitory organism. Organism isolated from central line related blood stream

infection is shown below.

Central line related blood stream infection

Acinetobacter

MRSA N T— >
33% A —= baumanii CRO

" = 34%

| MSSA

33%

Figure 36: Distribution of patients with central line-based blood stream infection based on organism isolated
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The incidence of other hospital stay related complications is depicted below in graph. 4
patients (2 with provoked deep venous thrombosis and 2 with newly detected atrial
fibrillation) were started on oral anticoagulation with Vitamin K antagonists. Acute
coronary syndrome in hospital was Non-ST elevation Myocardial infarction and was
managed with dual anti-platelets and anticoagulation for 5 days. The most common
complication was bed sore and occurred in 6.1% of the study patients prior to discharge.
The next most common complication was critical illness neuropathy and was managed

with physiotherapy.

Complications following hospital admission

N

=

8
3
3
2 2 2
0 0 I I I
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Cerebrovascular Pulmonary Acute coronary  Deep venous Newly detected Critical illness Bed sore

accident embolism syndrome thrombosis  atrial fibrillation polyneuropathy

Figure 37: Distribution of study population with hospital acquired complications

10% of the patients admitted underwent procedures during hospital admission which
was directed towards source control of sepsis. The procedures underwent are shown

below.
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Procedure for source control in sepsis

Percutaneous
nephrostomy, 3, 23%

4,31%

Aspiration, 6, 46%

Figure 38: Distribution of study population who underwent procedure for source control of sepsis

6.4 3-month follow up data:

Apart from administration of questionnaires at follow up visit, data regarding change in

baseline demographics and return to work was also gathered. Among the working

section of the study population it was noted that only 81.9% returned to work after 3

months of discharge and majority returned to work after one month of discharge.

Duration of absence from work is represented below.

Return to work within 3 months of discharge

PERPIRITIEI T . -
PEEPIRITIEITIIIEED. . -
EETLPIERFIEIIIYY. -

NO' 19, 18U [ wwrsrvrvrr, RN

RO PP - ...

eiriessr R B ' Yes, 86, 82%

Figure 39: Distribution of study population-based return to work at 3 months following discharge
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Duration since return to work
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Figure 40: Distribution of patients based on time taken for return to work following discharge

New body mass index and dependency on immediate family members at 3 months
follow up was also evaluated and was compared to baseline prior to admission in the
hospital. There was a decrement in mean body mass index of the population from

baseline to 3 months follow up as shown below.

Mean body mass index at baseline and at 3 months follow up

35
34
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Figure 41: Box and whisker plot comparing mean, median, standard deviation and range of body mass index of study
population at baseline and at 3 month follow up
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Dependant on activities of daily living from baseline to 3 months

follow up
100.00%
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60.00%
40.00%
=0
20.00%
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14.60%

0.00%

Baseline 3 months follow up

Figure 42 : Line Graph showing increase in dependency in activities of daily living from baseline to 3 months follow up

6.5 WHODAS-2 and BCRS:

WHODAS-2 and RetroBCRS questionnaires were administered at baseline and

WHODAS-2 and BCRS questionnaire was administered at 3 months follow up visit.

Baseline mean WHODAS-2 score was 56.32 + 19.8 and mean WHODAS-2 at 3 months
follow up was 74.29 + 29.1 as depicted in box and whisker plot below. This corresponds
to 31.9% increase in mean WHODAS-2 score from baseline to 3 months follow up.
Mean score of each individual domains of the scoring was also compared from baseline

to 3 months and depicted in plot below.
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Mean WHODAS-2 at baseline and after 3 months
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Figure 44: Box and whisker plot showing mean, median, IQR and range of WHODAS-2 score at baseline and at 3-month
follow up

Comparison of mean score in each domain of WHODAS-2 questionnaire from
baseline to 3 months follow up
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Figure 43: Box and whisker plot comparing mean, median, IQR and range of all domains in WHODAS-2 score at baseline and at 3-
month follow up



Table below shows the mean score of WHODAS-2 and each component at baseline and

at 3-month follow up with absolute and percentage change from baseline.

Table 6: Mean with standard deviation of WHODAS-2 score and domains at baseline and 3-month follow with absolute
change and percentage change from baseline

SCORE BASELINE | 3-MONTH ABSOLUTE | PERCENTAGE
FOLLOW UP | CHANGE CHANGE

WHODAS-2 56.32+£19.89 | 74.29+29.18 |17.96+12.33 | 31.8%
score

Cognition 5.52+242 6.95 + 3.54 143+1.49 |25.9%
Mobility 3.74 £ 1.46 4.84 +2.54 1.1+1.50 29.4%
Self-care 2.49+0.99 3.13+1.85 0.64+1.07 |25.7%
Getting along | 5.16 + 1.77 6.38 £ 2.77 1.22+150 |23.6%
Household 4.67 £1.93 6.26 + 2.82 1.59+155 |34.0%
Work 7.09+221 9.44 +3.13 235+1.71 |33.1%
Participation | 10.66 + 3.77 | 15.33 +4.89 466+2.08 |43.7%

Analysis of above data with Paired t-test showed significant change in each domain and

for WHODAS-2 score from baseline to 3-month follow up as shown in the following

table.
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Table 7: Table showing paired t-test for WHODAS-2 score and each individual domain from baseline to 3-month follow up

Paired Differences

95% Confidence Interval

Std. Std. Error of the Difference Sig. (2-
Mean Deviation Mean Lower Upper t tailed)
WHODAS-2 17.96923 12.33005 1.08142 15.82962 20.10884 16.616 0.000
score
Cognition 1.43077 1.49386 0.13102 1.17154 1.69000 10.920 0.000
Mobility 1.10000 1.50374 0.13189 0.83906 1.36094 8.340 0.000
Self-care 0.64615 1.07011 0.09386 0.46046 0.83185 6.885 0.000
Getting along 1.22308 1.50073 0.13162 0.96266 1.48349 9.292 0.000
Household 1.59231 1.55865 0.13670 1.32184 1.86278 11.648 0.000
Work 2.35385 1.71569 0.15048 2.05613 2.65157 15.643 0.000
Participation 4.66923 2.08869 0.18319 4.30678 5.03168 25.488 0.000

Severity of physical disability with WHODAS-2 score is classified as follows:

Grade of disability Score
Mild 39-75
Moderate 76 —111
Severe > 112

Using the above criteria, patients were classified into None, mild, moderate and severe

disability at baseline and at 3 months follow up and is depicted below.
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Distribution of patients according to WHODAS-2 disability score at
baseline and at 3 month follow up
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Figure 45: Distribution of patients based on severity of physical dysfunction at baseline and 3 months follow up

Proportion of patients with moderate and severe disability increased by 21% in 3 months

following discharge as shown below.
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Disability at base line Disability at 3 month follow
up

12%
88% 67% o

# None or Mild m Moderate to severe # None or Mild ® Moderate to severe

Figure 46: Comparison of distribution of patients with moderate/severe physical disability vs none/mild at baseline and at 3 months follow up

Cognitive functioning was assessed using RetroBCRS scale at admission and
administration of BCRS at 3 months follow up. Mean RetroBCRS score at admission
is 7.97 £ 3.90 and BCRS score at 3 months follow up is 10.14 + 5.57 as depicted in box
and whisker plot below. This corresponds to 27.2% increase in mean BCRS score from
baseline to 3 months follow up. Mean score of each individual domains of the scoring

is also compared from baseline to 3 months and depicted in plot below.

Mean BCRS score at baseline and 3 month follow up
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Figure 47: Box and whisker plot showing mean, median, IQR and range of BCSR score at baseline and at 3-month follow up
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Comparison of mean score in each domain of BCRS questionnaire from
baseline to 3 months follow up

Mean Score

Concentration Recent memory

Past memory Orientation Functioning

Figure 48: Box and whisker plot comparing mean, median, IQR and range of all domains in BCRS score at baseline and at 3-

month follow up

Table below shows the mean score of BCRS and each component at baseline and at 3-

month follow up with absolute and percentage change from baseline.

Table 8: Mean with standard deviation of BCRS score and domains at baseline and 3-month follow with absolute change
and percentage change from baseline

SCORE BASELINE | 3-MONTH ABSOLUTE | PERCENTAGE
FOLLOW UP | CHANGE CHANGE

BCRS 798+390 |10.14+146 [216+£236 |27.2%

Concentration |[1.51+0.75 |1.98+1.07 046+0.63 |31.1%

Recent memory | 1.57+£0.81 |1.94+1.11 0.36 £ 0.67 23.5%
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Past memory 1.59+0.86 |199+1.12 040+0.61 |25.1%

Orientation 151+0.71 |184+1.13 0.33+0.68 21.8%

Functioning 1.8+ 1.07 2.4 +1.46 0.60 £ 0.77 33.3%

Analysis of above data with Paired t-test showed significant change in each domain and

for BCRS score from baseline to 3-month follow up as shown in the following table.

Table 9 : Table showing paired t-test for BCRS score and each individual domain from baseline to 3-month follow up

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Difference
Std. Std. Error Sig. (2-
Mean  Deviation Mean Lower Upper t df tailed)
Concentration 0.469 0.637 0.056 0.359 0.580 8.396 129 0.000
Recent 0.369 0.672 0.059 0.253 0.486 6.263 129 0.000
Memory
Past memory 0.400 0.618 0.054 0.293 0.507 7.385 129 0.000
Orientation 0.331 0.686 0.060 0.212 0.450 5.494 129 0.000
Functioning 0.600 0.774 0.068 0.466 0.734 8.843 129 0.000
BCRS 2.169 2.366 0.208 1.759 2.580 10.453 129 0.000

Cognitive dysfunction according to BCRS score has been classified into mild, moderate

and severe as shown below.

87



Grade of cognitive disability Score

Mild 610
Moderate 11-19
Severe >20

Using the above criteria, patients were classified into None, mild, moderate and severe

disability at baseline and at 3 months follow up and is depicted below.

Distribution of patients according to BCRS cognitive
dysfunction score at baseline and at 3 month follow up
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Figure 49: Distribution of patients based on severity of cognitive dysfunction at baseline and 3 months follow up
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Proportion of patients with moderate and severe cognitive dysfunction increased by

19% in 3 month following discharge as shown below.

Cognitive dysfunction at base line Cognitive dysfunction at 3 month
follow up

83% 8. 17%
. : 64% 36%

# None or Mild  m Moderate to severe # None or Mild = Moderate to severe

Figure 50: Comparison of distribution of patients with moderate/severe cognitive disability vs none/mild at baseline and at 3 months follow up

Analyzing the data using bivariate and multivariate logistic regression, multiple
variables were evaluated for their influence on WHODAS-2 score following discharge.

Overview of the results with P value is depicted in the table below.
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Variable Odds ratio (95% confidence | P value
interval)
Age (> 60 years) 9.29 (3.78,22.45) 0.0001
Hospital stay (>10 days) 1.48 (0.71, 3.10) 0.289
Socioeconomic score (<15) 3.02 (1.04, 8.78) 0.035
Diabetes Mellitus 1.13(0.53, 2.41) 0.74
HbALc > 8mg% 0.76 (0.25, 2.27) 0.63
Hypertension 2.89 (1.31, 6.37) 0.007
Chronic  Kidney disease (eGFR < | 1.50 (0.44, 5.04) 0.507
60ml/min/1.73m2)
Significant alcohol consumption 1.65 (0.63, 4.29) 0.29
Smoking (>20 pack years) 1.82(0.80, 4.12) 0.149
Resistant organism (ESBL, CRO, MRSA) 0.67 (0.26, 1.72) 0.411
Chronic obstructive airway disease 3.29 (1.34, 8.08) 0.007
PF ratio (<200) 2.05 (0.91, 4.63) 0.08
Ventilatory assistance 1.48 (0.63, 3.45) 0.358
Acute kidney injury (AKIN class > 1) 1.71 (0.58, 5.03) 0.324
Hypotension 1.47 (0.67, 3.18) 0.328
SOFA score (>2) 2.54 (1.08, 5.95) 0.029
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Hospital acquired infection 1.55 (0.33, 7.28) 0.572
Critical illness polyneuropathy 3.17 (2.45, 4.10) 0.013
Bed sore 16.72 (1.98, 140.87) 0.001
In hospital invasive procedure 2.18 (0.66, 7.24) 0.191

Table 10 : Table showing bivariate analysis of various variables with severe physical dysfunction

Similarly, analyzing the data using bivariate and multivariate logistic regression,

multiple variables were evaluated for their influence on BCRS cognitive score

following discharge. Overview of the results with P value is depicted in the table below.
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Table 11: Table showing bivariate analysis of various variables with severe cognitive dysfunction

Variable Odds ratio (95% confidence | P value
interval)
Age (> 60 years) 9.79 (4.12, 23.25) 0.0001
Hospital stay (>10 days) 1.33(0.64, 2.74) 0.434
Socioeconomic score (<15) 2.57 (0.88, 7.43) 0.074
Diabetes Mellitus 1.41 (0.67, 2.97) 0.36
HbAlc > 8mg% 1.01 (0.34, 2.99) 0.97
Hypertension 3.09 (1.43, 6.69) 0.003
Chronic  Kidney disease (eGFR < | 1.87(0.56, 6.19) 0.295
60ml/min/1.73m2)
Significant alcohol consumption 1.76 (0.68, 4.54) 0.232
Smoking (>20 pack years) 2.12 (0.94, 4.80) 0.066
Resistant organism (ESBL, CRO, MRSA) 0.66 (0.26, 1.66) 0.385
Chronic obstructive airway disease 3.37 (1.36, 8.31) 0.006
PF ratio (<200) 2.81 (1.25, 6.33) 0.011
Ventilatory assistance 1.23 (0.53, 2.86) 0.617
Acute kidney injury (AKIN class > 1) 1.50 (0.54, 4.19) 0.43
Hypotension 1.61 (0.75, 3.46) 0.212
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SOFA score (>2) 3.73 (1.55, 8.96) 0.002
Hospital acquired infection 1.34 (0.28, 6.29) 0.704
Critical illness polyneuropathy 2.88 (2.27, 3.66) 0.02
Bed sore 14.35 (1.70, 120.64) 0.002
In hospital invasive procedure 1.29 (0.38, 4.32) 0.67
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7. Discussion:

This prospective cohort included 130 patients admitted and discharged with a diagnosis
of sepsis and were followed up after a period of 3 months, to ascertain the physical and
cognitive disability conferred during this period. Nearly half the patients included were
elderly, with age more than 60 years of age. This was similar to demographic
characteristics of similar studies wherein patients admitted with sepsis had mean age
ranging from 61 (6) to 75 years (11). The elderly is more prone for acquiring infections
in view of underlying comorbidities and declining immunity. They also tend to be more
dependent for activities of daily living on immediate family, resulting in caregiver
burden (51), nursing home admissions (52) and increased incidence of depression (82).
At baseline 14.6% of the study population was dependent for activities of daily living
and at 3 months follow up this proportion increased to 24.6% which gives insight to the
physical and cognitive decline suffered by the study population. One fifths of the
patients in this study required intensive care unit admissions and the mean length of
ICU stay was 4 days and of entire hospital stay was 8 days. Comparable figures from
the INDICAP study (83) is 5 days in ICU and 12 days hospital stay in survivors and in
the ANZICS (84) study is 6 days ICU, though ANZICS study population was of
comparatively higher mean age on admission 60.7 years as opposed to our study.
Critical care admissions and longer duration of hospital stay are associated with poorer
quality of life in survivors (76) and high economic drain (56,61). This coupled with the
fact that majority of the patients hail from middle class families (92.3%) paints the

picture of financial burden which heralds our societal development.
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Baseline characteristics of the study population revealed high burden of underlying
comorbidities. 60% of the patients are diabetics and this was 3 times higher as compared
to 20% of patients admitted with sepsis in western nations who were diabetic (85). This
proportion was also larger as compared studies done in North India were diabetics only
constituted 40% of the patients with sepsis (86). Glycemic control of most of the
diabetics were poor with 60% of the having HbAlc more than 8gm% at admission.
Studies have shown that patients with diabetes had a greater risk of developing lower
respiratory tract infection (Adjusted odds ratio AOR 1.32 [95% ClI, 1.13-1.53]), urinary
tract infection (AOR, 1.24 [95% CI, 1.10-1.39]), bacterial skin and mucous membrane
infection (AOR, 1.33 [95% CI, 1.15-1.54) (87), but at the same time did not affect
mortality following admission with sepsis as compared to non-diabetics (88). This data
was comparable to our study as 90% of the etiology of sepsis comprised of
genitourinary, pulmonary and skin as source of infection. Half the patients admitted had
underlying hypertension and quarter of them had underlying chronic obstructive airway
disease. Reported prevalence of hypertension in south India ranges from 21% to 31%
(89) and the higher proportion could be attributed to study being conducted in a tertiary
referral care center hospital. The prevalence of obstructive airway disease was
comparable to similar study done in sepsis in North India (86). Diagnosed coronary
artery disease was only seen in 10% of the study population which was lower as
compared to studies conducted in the west were it is 31% (6) but was similar to
epidemiological studies conducted in India were prevalence has been estimated to be 9-

10% (90).

95



Among the sepsis patients, etiology for half of them from genitourinary source followed
by pulmonary origin. This was contradictory to findings from North (86) and East India
(91) were most common source of infection was pulmonary and contributed 48% - 53%
respectively. Higher proportion of long-standing diabetic population with uncontrolled
HbAlc and diabetic complications such as cystopathy could probably explain greater
prevalence of genitourinary source of infections. This coupled with high prevalence of
community acquired extended spectrum beta lactamase inhibitory organisms, 64% in
this study, could explain the greater incidence of sepsis and multiple organ dysfunction
syndrome arising from urinary tract infections. 63% of the admission with sepsis
diagnosed on SOFA score calculation had isolated organisms in relevant cultures, which
was higher than 57.8% (84) and 53% (3) positive blood cultures in similar studies of
sepsis conducted in Australian and French studies respectively, suggesting that our
criteria may have resulted in overdiagnosis rather than underdiagnosis of sepsis.
Escherichia coli was most isolated organism and resistance pattern as mentioned above
was similar to microbiological guidelines from hospital infection control committee

which estimated the prevalence of ESBL to 75%.

Mean SOFA score of the sepsis patients in this study was 3.9 and this hinted high
proportion of patients with underlying multiple organ dysfunction syndrome. This data
is skewed as only patients who survived sepsis for available for 3 months follow up is

included. This finding was similar to study done in Pune, India were mean SOFA score
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in survivors of sepsis was 4.5 (92). SOFA score of more than or equal to two was used
as criteria for enrolment into this study and this channeled patients with high incidence
of underlying organ dysfunction. On comparison to studies conducted on sepsis in
intensive care settings, the presence of multiple organ dysfunction ranged from 40%
(93) to 55.8% (86). However most common organs affected in sepsis survivors were
renal, pulmonary and cardiovascular (11) which was similar findings in our study.
However even with high incidence of renal dysfunction and acute respiratory
dysfunction, only 2.3% of the patients required dialysis in hospital and 5.4% required
invasive ventilation in our study. Comparable results showed 19.7% requiring
ventilatory assistance and 4.3% requiring dialysis among sepsis survivors in their
hospital stay as reported by Iwashyna et al (11). Being a subset of survivors of sepsis
included in this study, exploration of requirement for dialysis and ventilatory
requirements in all admissions with sepsis was reported to be 6.1% (94) and 21.3% (95)
respectively. Even though need for dialysis was comparable among similar studies,
lower requirement of ventilation could be explained by respiratory distress syndrome in
our study was secondary to non-pulmonary source of infection as compared to most

common etiology of sepsis elsewhere, which is of pulmonary source.

5.3% of the patients had hospital acquired infection during their stay and this was
comparable to prevalence survey involving 11,282 patients from 183 US hospitals
published by Centre for Disease Control in 2014 which reported that 4% of inpatients
suffer from at least one healthcare-associated infection (96). Most common documented

infection was central line related blood stream infection followed by catheter associated
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urinary tract infection and ventilator associated pneumonia. High incidence of
Acinetobacter baumanii among organisms isolated is of concern in view of its multiple
drug resistant traits and is of common occurrence un tertiary care centers and intensive
care units, including our center (97). Next most common complications of prolonged
hospital stay were developing bed sores and critical illness neuropathy. Polyneuropathy
is of serious concern in view of high incidence in patients with underlying sepsis and
increasing risk with presence of multiple organ dysfunction (98,99) and administration
of steroids (98), both of which are part and parcel in a diagnosis of sepsis. Implications
of these complications in affecting the domain of physical mobility cannot be
overlooked, but in view of low incidence of the same, our study was not powered to

discriminate the same.

Primary objective of this study was to identify the functional and cognitive status in
survivors of sepsis after 3 months. Conceptualization of this study was derived from
previous studies conducted by Iwashyna et al (11) and Eddleston et al (37) wherein they
showed cognitive and physical dysfunction respectively in sepsis and intensive care
survivors. Realization and demonstration were attempted by incorporating WHODAS-
2 score for assessing physical and BCRS for cognitive disability, which have been
validated in previous studies. Survival is, by far, still the most commonly used outcome
determinant in studies involving sepsis. In contrast to the relative abundance of facts
documenting survival, there is a dearth of information evaluating morbidity, both in

terms of physical and cognitive, which this study aimed at exploring.
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7.1 Functional status of sepsis survivors

WHODAS-2 score calculated at baseline showed that 88% of the patients had mild or
no disability. At baseline 12% of the population had moderate to severe physical
disability which could be explained by evolved age of the study population with high
prevalence of underlying comorbidities. This sect of the population would also
contribute to approximately 14% of study patients being dependent on immediate
family for activities of daily living. The most affected domain was participation in
society and impact of health on self and family as a whole followed by limitation at
work which either restricted hard labor or compromised the ability or time to get work
done. The least affected domain was self-care and most patients were able to manage
their own needs at baseline. At follow up period 3 month later there was significant
change in the abilities, or rather disabilities of the study population, with maximal
limitation in the front of participation in societal activities and impact of health on
family. The mean score in WHODAS-2 increased by 32%, with increase in the
proportion of patients with moderate to severe disability to 33% and dependency rate
for activities of daily living increasing to 24.6%. Statistical analysis showed that
increase in disability was consistent across all domains. As mentioned earlier, the most
affected domain was the participation of the sepsis survivors in activities which was
now restricted by change in their attitude, newly elated barriers, financial constraints or
time spent in tending to health care. The next domains affected were their role in
household activities as they were not able to perform tasks as well or as quickly as

earlier. Their ability to be employed in purposeful work was also restricted due to lower
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health standard and this prevented nearly one fifth of study population from returning
to work in a time span of 3 months following discharge. Fatigue, change in sleep pattern
and reduced ability to concentrate have been previously described (37) in patients post
critical care and these factors could also explain relatively slow return to work of

patients who were previously employed.

Other studies performing quality of life assessments have also shown worse outcome in
patients after severe sepsis compared with either controls or to an age- and sex-adjusted
general population (7,100). Assessing of quality of life using validated instruments in
large unselected cohorts without major exclusions, with reasonably long follow-up,
provided comparison with baseline is available, is reasonable (34). However, there is
no consensus regarding which is the ideal tool for the same (60). Similar study done by
Cuthbertson et al (101) in critically ill patients wherein he evaluated changes in quality
of life from premorbid status to 3, 6, and 12 months after discharge, but using different
questionnaire (Short Form-36 and EQ-5D) showed that physical component of quality
of life was lowest at 3 months and had subsequently returned to premorbid level at 12
months. Hence our study can be seen as validating similar results in drop in physical
ability in sepsis survivors similar to other critically care patients in 3 months follow up
and further studies having longer follow up arm may help to validate improvements in

physical abilities to baseline over time.
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7.2 Cognitive function in sepsis survivors

Cognitive functioning was evaluated via BCRS score at baseline and showed that 17%
of the study population had moderate to severe cognitive dysfunction. The world is
aging via “demographic transition”. The elderly population, > 60 years of age,
constituted 11% of global and 8% of Indian population in 2011, and this is expected to
reach 19% by 2050 (102). Aging is associated with cognitive Impairment which has
been accepted as a risk factor for dementia (103) and elderly with memory impairment
have rapid rate of conversion to Alzheimer’s dementia, with annual conversion rates of
5%-15% (104). Community based studies has shown the prevalence of moderate to
severe cognitive dysfunction in India ranged from 11% (105) to 25% (106) and our
study showed similar results. Education (107), employment (108) and social support
(109) have been found to have strong negative and independent association with
cognitive dysfunction. At follow up period of 3 months, mean BCRS score of the
population increased to 10.4, which is a 27.2% increase from baseline. This led to
considerable increase in proportion of population with moderate to severe cognitive
dysfunction, from 17% to 36%, a two-fold increase. Statistical analysis showed
significant worsening in all the domains of cognitive dysfunction with the most affected
domain being functioning and self-care followed by concentration. Patients were most
troubled by performing complex tasks requiring handling multiple tasks and
remembering, organizational capacity and subjective decrease in functional ability.
Patients and relatives also noticed deficits in concentration while performing tasks and

easy distractibility. Relatively well preserved was orientation to surroundings and
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recent and remote memory. This picture emphasizes the gap in assessing cognitive

ability beyond memory abilities as it seems to be involved only later.

Study conducted by lwashyna et al (11) looked into the cognitive impairment and
disability after severe sepsis and compared them with non-sepsis general hospital
admissions and they concluded that severe sepsis was independently associated with a
tripling in the odds of moderate to severe cognitive impairment and was independently
associated with the acquisition of 1.5 new functional limitations in patients with nil to
moderate pre-existing functional limitations. Our study did not have comparison arm,
but was powered to detect the increase in cognitive disability in sepsis survivors.
Findings of our study are similar to these and an episode of severe sepsis may represent
a sentinel event in the lives of patients and their families, resulting in new and often
persistent disability. These cognitive decline lead to great caregiver burden as the
dependence of the affected population increases and this represents an underrecognized
public health problem with major implications for patients, families, and the health care
system and one that has received almost no attention, even in the face of the
dramatically increasing incidence of severe sepsis (4). Compared to natural Alzheimer’s
disease or other vascular etiology for cognitive decline, the onset and progression of
physical and mental abilities of sepsis survivors seems largely preventable and
modifiable. With greater input into physiotherapy and cognitive challenging exercises
prior to discharge and regular follow up with adequate addressal of these issues might
improve the standard of living and reduce the dependency burden of the population on

care givers.
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7.3 Factors influencing poor functional and cognitive outcomes in

Sepsis survivors

Secondary objective of the study was to find variables which resulted in poorer
outcomes and using statistical analysis it was shown that age more than 60 years was a
significant contributor to the acceleration of physical and cognitive decline. Other
factors which were found to enhance decline was higher SOFA score which indicated
greater organ dysfunction and the presence of greater than moderate respiratory distress,
critical illness polyneuropathy and bed sores which all would raise barriers in carrying

out expected physical roles of the patient.
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8. Limitation:

Our study had several limitations. Our study period was aimed at 3 months follow up
of the patients and only provides a cross sectional image of the disabilities of the patients
and longer follow up studies are needed to demonstrate improvement in physical sphere

of functioning as has shown by similar studies

During the study period time we were able to recruit 150 patients and accounting for 20
patients who were lost to follow up, only 130 were included in the analysis. This was
short of the required sample size needed to demonstrate statistical significance for the

primary objective.

Cognitive categories and cut offs showing good clinical correlation have been employed
in the study and better neuropsychological battery of testing would have been

appropriate to demonstrate diagnosis of dementia.

As only the survivors were followed up after 3 months the data showing actual physical

and cognitive decline might have been skewed.

Even though association was demonstrated, causality could have been better
appreciated with an additional arm of study comprising of non-sepsis hospital

admissions and evaluating the physical and cognitive change following discharge.
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9. Conclusion:

1. Our study showed significant decline in physical and cognitive function at 3 months
follow up in patients following discharge, with 31.8% and 27.2% increase in scores of

assessments as compared to baseline values.

2. Age above 60 years, underlying chronic obstructive airway disease, SOFA score of
more than 2, moderate or higher grade of Acute respiratory distress syndrome and
developing in hospital critical illness polyneuropathy and bed sores were variables
which were associated with greater decline in physical and cognitive functioning of

patients at 3 months follow up.
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11. Annexures

11.1 Abstract

TITLE OF THE ABSTRACT . Evaluation of cognitive and functional status

among survivors of sepsis in a tertiary care hospital in South India (CAFDASS)

DEPARTMENT : General Medicine

NAME OF THE CANDIDATE : George Abraham Ninan

DEGREE AND SUBJECT : MD General Medicine
NAME OF THE GUIDE : Dr. Alice Mathuram
OBJECTIVES:

Primary objective of this study is to measure the change in cognitive function and
functional ability in survivors of Sepsis up to 3 months after discharge. Secondary
objective of this study is to compare outcomes in both groups and identify factors which

may have contributed to poorer outcome.

METHODS:

This was a prospective observational cohort study of patients admitted and discharged
with a diagnosis of sepsis and survivors were followed up 3 months after discharge.
Baseline physical and cognitive evaluation was assessed prior to discharge using
WHODAS 2 and the RetroBCRS questionnaires and was reassessed withWHODAS-2

and BCRS questionnaire at 3 months follow up. 130 patients were included in the study
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and statistical analysis was done using paired t-test to evaluate cognitive and physical
decline in sepsis survivors and bivariate analyses was done to assess variables that

resulted in poorer outcome.
RESULTS:

Study showed significant decline in physical and cognitive function at 3 months follow
up in patients following discharge, with 31.8% and 27.2% increase in scores of
assessments as compared to baseline values respectively. Age above 60 years,
underlying chronic obstructive airway disease, SOFA score of more than 2, moderate
or higher grade of acute respiratory distress syndrome and developing in hospital critical
iliness polyneuropathy and bed sores were variables which were associated with greater
decline in physical and cognitive functioning of patients at 3 months follow up.

KEYWORDS:

Sepsis, physical and cognitive dysfunction, long term outcome in sepsis survivors
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Tel: 0416 — 2284294, 2284202 Fax: 0416 — 2262788, 2284481  E-mail: rescarch@cmcvellore.ac.in
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Dr. B.J. Prashantham, M A, M.A., Dr. Min (Clinical)

Dr. Aona Benjamin Pulimood, MB.BS, MD, PhD.,
Cheirperson,

irector, Christian Counseling Center, Research Committee & Principal
Chairperson, Ethics Committee,
Dr. Biju George, M BB.S, MD, DM,
Deputy Chairperson,
Secretary, Ethics Committee, IRB
Additional Vice-Principal (Research)
Name Qualification Designation Affiliation
Dr. Biju George MBBS, MD, DM Professor, Haematology, | Internal,
Research), Additional Clinician
Vice Principal , Deputy
Chairperson (Research
Committee), Member
Secretary (Ethics
Committee), IRB, CMC,
Vellore
Rev. Joseph Devaraj BSc, BD Chaplaincy Department, | Internal,
CMC, Vellore Social Scientist
Dr. B. J. Prashantham | MA(Counselin, Chairperson, Ethlcs External,
Psycholo, ! ' Social Scientist
MA e ,‘\:‘Qk D
Dr. nj
ol e
Dr. Anuradha Rose MDD, MHSC | Asscia Internal,
@ =, i Clinician
Dr. Thomas V Paul S.giD. B, Internal,
> Clinician
Mr. C. Sampath N Advocate, Vel External,
HEISTIAN W EPICAL COLLEGE Legal Expert
Dr. Jayaprakash B . MD, ViURetired Professor, OMC, | External,
Muliyil MP P id), "Y1 Mellore Scientist
DMHC ey &Epidemiologist
Ms. Grace Rebekha M.Sc., (Bio ics u statistics, Internal,
_______ . Vellore Statistician |
Mr. Samuel Abraham | MA, PGDBA, Sr. Legal Officer, CMC, | Internal,
PGDPM, M. Phil, BL. | Vellore Legal Expert
MBBS, MD (Pharma) | Associate Professor, Internal,

Dr. Ratna Prabha

Clinical Pharmacology,

CMC, Vellore

. Pharmacologist |

Mrs. Pattabiraman BSc, DSSA Social Worker, Vellore Extemal.
Lay Person
Mrs. Sheefa Durai MSc Nursing Professor, Medical Internal, Nurse
Surgical Nursing, CMC,
Vellore

IRB Min. No. 11284 [OBSERVE] dated 04.04.2018
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Fthics Committee Blue, Office of Research, 15t Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002

Tel: 0416 - 2284294, 2284202 E-mail: rescarch@cmcvellore.ac.in

Fax: 0416 — 2262738, 2284481
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OFFICE OF RESEARCH

INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr. B.J. Prashantham, M. A, MA,, Dr. Min (Clinical)
Director, Christian Counscling Center,
Chairperson, Ethics Committee,

Dr. Anna Benjamin Pulimood, M B.BS,, MD., Ph.D,
Chairperson,

Rescarch Committee & Principal
Dr. Biju George. MBBS, MD, DM,

Deputy Chairperson,
Secretary, Ethics Committee, IRB
Additional Vice-Principal (Research)
Dr. Vivek Mathew MD {Gen. Med.) Professor, Internal,
DM (Neuro) Neurology, Clinician
Dip. NB (Neuro) CMC, Vellore
Dr. Santhanam Sridhar | MBBS, DCH, DNB Professor, Neonatology, | Internal,
CMC, Vellore Clinician
Dr. Barney Isaac M.B..B.S. DN.B Associate Professor, Internal,
(Respiratory Diseases) | Pulmonary Medicine, Clinician
CMC, Vellore
Dr, John Antony Jude | MBBS, MD Professor, Clinical Internal,
Prakash Microbiology, CMC, Clinician.
Vellore.
Dr. Ajith Sivadasan MD, DM Profmor. Neurological Internal,
ieneesiEl C Vellore | Clinician
Mrs. Sophia Internal, Nurse
Vijayananthan
Dr. Asha Solomon Internal, Nurse
2,

We approve the project 10,b

Kindly provide the total

Withdrawals for the stud
survivors of sepsis™ on a may
researchi@emevellore.ac.in

A sum of 67 300/~
Months

Yours s]ncercly.

Sec Ty (Ethics Committee)
Institutional Review Board

Dr. BUU GEORGE
MBBS., MD., DM.
SECRETARY - (ETHICS COMMITTEE)

Institutional R

Review Board,

Christian Medical College, Vellore - 632 002.

IRB Min. No, 11284 [OBSERVE] dated 04.04.2018
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Tel: 0416 - 2284294, 2284202

Fax: 0416 — 2262788, 2284481

Ithics Committee Blue, Office of Research, 15t Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002
E-mail: rescarch@cmevellore.ac.in
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11.3 Clinical research form

Demoqgraphy and Baseline Data

Name:

Hospital Number: [ ][]0
Age [][]inyears

Sex Male [ ] Female[ ]
Address

Occupation

Contact numbers:

1.

2.

State: Tamil Nadu[ | Kerala[ ] Andhra Pradesh[ ]
Where was patient admitted from? [ ]Casualty [ ]OPD

Where was the patient admitted to? Ward [ ] MHDU [ ]
Height (in cms)

Weight (in kgs)

BMI

Independent living:

Karnataka [ |

ICU[]

Independent [ | Dependent on relatives | | Professional care [ ] Hospital care | ]

Date of hospital admission [ J[ /[ 1[ V[ [ ][ ][] in dd/mm/yyyy
Date of hospital discharge [ J[ V[ I[ /[ ]L]L] in dd/mm/yyyy
Date of ICU admission CICOICUIOIE]L] incdd/mmlyyyy

Date of ICU discharge CICVOICCIOIOIE] in dd/mmilyyyy
Duration of hospital stay [ ][] days

Duration of stay in ICU (if applicable) [ ][] days

If dead, Date of death [ [ /[ ][ I/[ ][ ][ ][] in dd/mm/yyyy
Marital status [ JMarried [ JUnmarried [ |Divorced [ |Widowed
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Socioeconomic Details:
Modified Kuppuswamy Scale (Total Score to be filled after calculating components below)
a.Education of Head [ |Profession or honors 7 7]
[ |Graduate or post graduate 6 []
[ JIntermediate or post high school diploma 5[]
[THigh school certificate 4[]
[IMiddle school certificate 3 [
[JPrimary school certificate 2 [
[T1lliterate 1]
b.Occupation of head [ ]Profession 10[]
[ ]Semi-profession 6 []
[IClerical, Shop-owner, farmer 5[
[Iskilled worker 4[]
[ ]Semi-skilled worker 3 [1]
[ JUnskilled worker 2 [
[ JUnemployed 1[]
c.Family income per month Rs 43184 and above 12[]
Rs 21592 - Rs 43184 10[]
Rs 16194 - Rs 21591 6 []
Rs 10796 -Rs 16193 4[]
Rs 6478 - Rs 10795 3 []
Rs 2181 - Rs 6477 2 []
Rs 2180 and below 1]
Total Score Total Score :[ ][] (to be filled after calculating components)
Kuppuswamy Class Total score SES class
26-29 [ JUpper code-1
16-25 [ JUpper Middle code-2
11-15 [TLower Middle code-3
5-10 [ JUpper Lower code-4
<5 [ ]Lower code-5
Comorbidities
Diabetes Mellitus ~ Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs Last HbAlc value: [][].
[10g%
On OHA Yes [ | No [ ] Oninsulin Yes [ ] No [ ]
Hypertension Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs on antihypertensives Yes
[INo ]
Dyslipidemia Yes [ ] No [ ] Duration[ ][ ]. [ ][ ]yrs on statins Yes [ ] No
Coronary Artery Disease  Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs
Previous ACS Yes [ | No [ ]
Known Case of Heart Failure Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs Last Known EF:
00 O0%
Chronic kidney disease Yes [ ] No [ ] Duration[ ][ ]. [ ][ ]yrs
Dialysis: Yes [ ] No [ | Duration[ ][ ]. [ ][ ]yrs Frequency: [ | per week
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Chronic Liver DiseaseYes [ | No [ | Duration[ [ ]. [ ][ ]yrs
Cirrhosis Yes [ ] No[] Portal hypertension Yes [ | No [ |  Etiology:
Stroke in past Yes [ ] No[ ] MRS score: [ ]

Hypothyroidism Yes [ | No [ | Duration[ ][ ]. [ ][ ]yrs Dose of Thyroxine
[0 meg

Long term steroid use Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs on maintenance steroids
Yes|[ ] No[]

Dose of steroids in Prednisolone equivalents [ ][ ] mg per day

Valvular heart disease? Yes [ ] No [ ] Is RHD the etiology? Yes [ | No [ ]
List Valves involved and lesion and severity (based on previous records)

[IMS [JMR [JTS [JTR [JAS [JAR [JPS [JPR

Alcohol consumption Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs

Duration since last Frequency of drinking [ ]daily [ ]3-6 days per week [ ]1-2 days
per week [ ]2-3 days per month [ ]<once a month

Number of Units per day ([ ][ ][ ][] drink[ ][ ]. [ ][ lyrs

Smoking Yes [ | No [ ] Packyears [ ][ ][ ]. [ ][ ]years
Tobacco chewing Yes [ | No [ | Duration[ ][ ][ ]. [ ][ Jyrs

Any other substance uses?  Yes [ | No [ ] Duration[ ][ ][ ]. [ ][ ]yrs

IV drugs Yes [ ] No [ ]

Tuberculosis in Past  Yes [ | No [ ]

Site: [ ]pulmonary [ Jextrapulmonary [ ]not known

Treatment: [ ] Cat 1 [ |Cat Il

Resistance: Sensitive [ ]Sensitive [ JMDR code [ ]XDR code

Atrial Fibrillation ~ Yes [ ] No [ ] Duration[ ][ ]. [ ][ ]Jyrs Anticoagulation Yes []
No [ ]

HIV infection Yes [ | No [ ] Duration[ J[ ][ ]. [ ][ Jyrs  Last CD4+ count [ ] [ ][ ][ ]/dI
OnHAART Yes|[|No[]
Bronchial Asthma  Yes [ ] No [ ] Duration[ ][ ]. [ ][ Jyrs

COPD Yes [ | No [ ] Duration[ ][ ]. [ ][ ]yrs
Past history of cancer Yes [ ] No [ ]
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Treatment: Chemotherapy: Yes| | No[ ] Radiotherapy: Yes [ ] No [ | Surgery: Yes []
No [ ]

ECOG status: [ ]
Sepsis Related

Duration of fever at presentation [ ][ ] days
Source of infection:

Pulmonary [ | Cardiac [ ]  Gastrointestinal [ ]  Genitourinary [ ] CNS[ ]

Musculoskeletal [ ]  Acute febrile illness [ ] Skin and soft tissue []
Unknown [ ]
PF ratio at presentation 200-300 [ ] 100-200[] <100 ]

RR at presentation: [ ][ ]
Mechanical ventilation Non-invasive [ ] Invasive [ ]
Duration of ventilation: Non-invasive [ ][ ] Invasive [ ][]

Use of paralytics Yes [ | No [ | Duration [ ][ ] days

Tracheostomy Yes [ ] No [ ]
Acute kidney Injury Yes [ ] No [ ] AKIN class [ ] Oliguric: Yes [ ] No [ ]
Dialysis required Yes [ ] No [ ]
Type of dialysis: [ |HD [ |[SLED [ JUF [ ][SCUF [ |CRRT

Hypotension Yes [ ]| No [ ]

If yes: - Duration of inotropes [ ][ ] days =~ Maximal number of inotropes: [ ][ ]
Duration of Noradrenaline [ ][ ] days Dose [ ][ ]

Duration of Dopamine[ ][ ] days Dose [ ][ ]

Duration of Vasopressin [ ][ ] days Dose [ ][ ]

Duration of adrenaline [ ][ ] days Dose [ ][ ]

Hepatic dysfunction: Yes [ | No [ ]

Coagulopathy Yes [ ]No [ ] Lowest Platelet count: [ ][ ][ ][ ][ ][]
Bleeding manifestations: Yes [ ]No[]

Transfusions: Yes [ | No [ ]

PC  Yes|[]No[] Number of products: [ ][ ]

PRC Yes|[]No[] Number of products: [ ][ ]
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FFP  Yes[ |No[] Number of products: [ ][ ]
Cryo Yes[]|No[] Number of products: [ ][ ]
GCS at admission: [ ][]

SOFA score: [ ][]

Use of steroids Yes [ |No [ ]

Cumulative dose of steroids (In mg of hydrocortisone) [ ][ ][ ][ ]
Hospital acquired infections:

I. Ventilator associated pneumonia  Yes [ | No [ ]
Date

Organism

Sensitivity

ii. Urinary tract infections ~ Yes [ ] No [ ]

Date

Organism

Sensitivity

iii. Central line related blood stream related infections Yes [ ]
Date

Organism

Sensitivity

Complications during hospital stay:

Critical illness polyneuropathy Yes [ ] No [ ]
Bed sores Yes [ ] No [ ] Grade[ |
DVT Yes[] No []

PE  Yes[] No []

Stroke Yes [ | No [ ] MRS score| ]

No [ ]

Acute coronary syndrome  Yes [ | No [ ] [ ]JAnticoagulated

[ ]Thrombolysed
New onset Arrhythmia: Yes [ ] No [ ]

Procedure undergone if any:
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Discharge outcomes

Mortality: Yes [ ] No [ ]

Date of death: [ ][ /[ ][ /[ ][] ][] in dd/mm/yyyy
If alive, GCS at discharge: [ ][ ] Ambulant Yes[] No[]

First Follow up

MoCA score:
WHODAS-2 score:

Status of complication:

Tracheostomy present Yes [ ] No [ ]

Bed sore healing  Yes[] No[]

Power of limbs Grade5[] Grade4[] Grade3[] Grade2[ ] Gradel1l[ ] Grade O[]
Dyspnea on exertion MMRC grade [ ]

New problems: Yes [ ] No[] Details:

3 months follow up

Mortality: Yes [ ] No [ ] Date of death: [ [ J/[ILVLILILIL] in
dd/mmlyyyy

MoCA score:
WHODAS-2 score:

Return to work Yes [ ] No [ ] Duration [ ][ ][ ] days
Effort tolerance: [ [MMRC/NYHA

Weight (in kgs)

BMI

Independent living:

Independent [ | Dependent on relatives | | Professional care [ ] Hospital care | ]

Status of complications:

Tracheostomy present Yes [ | No [ ]

Bed sore healing /healed  Yes[] No[]
Power of limbs Grade5[] Grade4[] Grade3[] Grade2[ ] Grade1l[ ] Grade O[]
New problems: Yes [ ] No[] Details:
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11.4 Patient information sheet

11.4.1English

Christian Medical College, Vellore

Department of Medicine

EVALUATION OF COGNITIVE AND FUNTIONAL STATUS AMONG SURVIVORS OF
SEPSIS — CAFDASS study

Information sheet

What is the study about?

This study is about the long-term effects on people who have been admitted in hospital
following sepsis. We want to know what functional and cognitive effects people have
suffered after 3 months of admission.

If you take part what will you have to do?

If you agree to participate in this study, your base line data will be collected. You will
also be administered a questionnaire at admission regarding your quality of life, habits,
work and financial status before the illness.

For the study, details regarding your treatment in ICU and ward, blood tests needed for
the study will be recorded. This is to help us identify if any factor will change the way
your illness affects your health.

All treatments that you are already on will be continued and your regular treatment will
not be changed during this study. This is only an observational study and there will be
no change to your standard treatment plan for disease.

After discharge from the hospital, you will be given a phone number to contact us and
asked to come back to the hospital at 2-4 weeks and then later at 3 months to see how
your condition has changed since your discharge. No other additional procedures or
blood tests will be conducted routinely for this study.

If at any time you experience any problems, you can report this to the doctor.
Can you withdraw from this study after it starts?

Your participation in this study is entirely voluntary and you are also free to decide to
withdraw permission to participate in this study. If you do so, this will not affect your
usual treatment at this hospital in any way.
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What will happen if you develop any study related injury?

We do not expect any injury to happen to you because of taking part in this study.
Will you have to pay anything extra to take part in the study?

You will not incur any extra charges for taking part in this study

Any other treatment that you usually take will continue and the usual arrangements that
you have with the hospital will decide how much you pay for this.

What happens after the study is over?

You may or may not benefit from the study that you are a part of. However, the
conclusions drawn from this study will be useful to manage similar patients in future.

Will your personal details be kept confidential?

The results of this study may be published in a medical journal but you will not be
identified by name in any publication or presentation of results. However, your medical
notes may be reviewed by people associated with the study, without your additional
permission, should you decide to participate in this study.

If you have any further questions, please ask
Dr. George Abraham Ninan

Department of Medicine Unit 1

Christian Medical College Hospital

Vellore, Tamil Nadu

632004

Tel: 04162282089

Mobile No. 9566776199

email: georgeabraham90@gmail.com
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11.4.2Tamil

5HSH6UEL GIT6lT
Q&U&erdl6v SIMeumbHmeL Hlemev LHMIWD CQ&weoLTL (B Hlemev
1. @b 3ileNer GBT&HELD 6T60T60T?

@b Ulalev, QFLIFemeV QSTLIHSE L0(IHS S5 61066060

I WINFHHHLILLIQBHSHUTHEHEHG gMHUGILD HevorL &HTev 6leme6Tedsene6rTL]
LMWL TELD.

3 DMSMISGEHSHGL LIMEG D& 86T 6T60Te0T JeILIaUDMMm LDMHMILD mileummmey
a9l e 6e & 606 LN G S [HEH MTTHET 6T6iTLIemNS HITLD o mlwl

AN GLLUSCmTLD.

2. BRIG6T @& 6V HeVHSICSHTETET 6TedTeoT Q& Ul CouetoT(HLD ?

@bS Ulalev LIBICHME HHIGH6T eLIL|EQ & TE00TLTEV, 2_MBIFH6T 319 LILIEL
55&56U6056T Coafl&H&LILGMLD.

2 _MBIG6T QUMDE&EM&S STLD, LIPE S, Galemev LDMMILD BIS Bleney GMISS
GBIMISGE (WeTenflenin 2 aTerflL_L 66T T8 & MeTd:6m6lT HhIGH6T GULDMHIGHEVITLD.

pUu1a96v, ICU inmmih eumi(h&6rflev 2_MmigkeT PG Fengemnill Limmiuwl
NI BIG6T, LU0 5E CHmaITeT @THS LIFICHTHmM6TSH6T LIS 6
QFwwWlIL@ILD.

@S 2_HIG6T GBHITUI 2_MIEHET 2 LeVFVEMSES LITH &G 61556085 6T1HSH
GITJ6ool] LDMMHMILD 6TeTLIEN S MW 2 S e LD.

BrIG6T DT 2 6TeT 3jeMerTH G FIFFensF b QS TL(HLD LDMHMILD

2 _BIGET QUNGEHLNTET FHRFMTF @ HS liellerr GUITS LOMMM (LI UITSI.
@& @@ WTTUERS small DL HICLD, GHITUISETET 2_MIS6T 6L & L0IT60T
AR FenFwWerfl& @G0 GHLLLD IDTmTE.

LDHSGeULnemeTWilev @ HE GeueflCummMUILIL L LIM&, 6THISem6T
QBIMTLIL Q&smeTer BhigGeT e(h QO &5MTen6VCLIG) 6T6v0Tem600T GULOMHIG T 56T, 2-4
QM MHIGET6V LD(HSSI6UNeN6TE G LSeT(HLD eureLd, LNm @& eLnedTm)

DTS MBIG6T HPNG S 2 MHIsG6T Bleneu LML 1960 [BHS 2 BIG&H6T Blemev

rlefll L&l eTeTLem& L1 LITTE &6 LD Galevor(HLD.

Gouml 67H G Fo(h 6V HEOIL (LNEMMBEHET 3LV @IS LI G T8 em 6018 6T
@AbS AWUIESGHTH QEFWIWLILILTE. 6THS CHISH eI BHIG6T 6Ths
NpgFameru]d osLiellgsmen, @ensg LmsLFILD Qsflellgsseurin.

3. QBTLBIRNWSHOGHS @b ilelle @pHS! WSeTLIQLIM (LOIGU|LDT?
@b U6V 2 _MIG6T LIlIGS6TILIL (pmmlevid SeTeoTmieummal.
@5 BHS TLICLMTSEID eNleVHR&HE&TETAT (LN ST 2 6TeTSl.
S| HETITEV 2_BIH6T QUPESHLINTET TR FnTF LITH HHTIL..
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4. @bs 3ileNev LIBIGHECHMLIGSET enevld g CHsnin LIMTHILIL] gmL®LOm?
@bs Ulalev LIBIGCHMLISETT 6ThHES LIMTH LD eTMHLIL TSI

5. HRIG6T @hs Ul LBICHEME FBHMID Fn(hH6VMTH QFNEHSH
Geueoor(HILOIT ? BHIG6T @HS b UleNeflel LIBIGHMSE Fa(h 60T LIGIOTLN
6151610 QFNIGH S G66v0TLY LT 6VEM6V. 2_ThIG 6T 60T 6)LDESHLOITE0T L0 (HSSI6)
FeRFF QsTLIULUBGLWD. @&5MH&HTH CeuCmSILD &L L 600TMHIg 6T
NS &8 LILR MU 6T 9D INLY6S6T LO(H S SI6ULDem6Ten WG GF(HLD.

6. UI6] (PLQIHS LIN6OTEOTIT 6T6TeoT HL_85GLD? HIg6T 2y uiedleuflev
LIBIGHMLIGI 2 _MiISEH&E LiuleTefléhamne GUTHITID. 6reuflsild @ hs
U696 @ BB euemTWLILIL L (LPL).6)&6T THISHTVEH 60 @)CHBLITETM
Grmwimerfle&emeT BlJeuS &8 LIUII6TeTS TS @) (H&ELD.

7. 2_MIG6T SeofllUL L eNeupmBi&HeT @UsFWLmeg: eneldhaLILGBILm?
L UeledT (D196 [ LISHlEamauileh 2606V8 62([H QULPMHIGHE) CLOEVLDTS
Qaueflull LI 6VITID. 2_MBI&6T SeoflLILL L a6l hIg&eT Inmmilh
S| LWIMETMHISGET QeuefuLLILIL TS, eTevfleniD, 2_MIS6T D([HESI6U
GSMILILSG6T QU160 QSTLITLIMLI LDGHSHETITE), 2_MBIGH6T Fn(hSH6V
IDIING @)6L6VITLNGY, LDHLILITUIE] QF WL 300 GUT @Hs Uiy
H6VH G C&ITETER OTMEOT. 2_MHIG&H6T (LN MHMILD Fiflwmeor ellelyhigemnerT
SOHLMTN CHL(H&HQSTTHECMITLD

6TH& CHeTellS6T @ (HHS T HRIGET QSTLIL| Q&T6TeT,
LT&LT i o LNgssmid mleormest

QT EEOTEL 0V FLQ F 60T - |
Snlevgel enodSHBie S,
BEUTT , HILD M)

Tel: 96566776199

Email: georgeabraham90@gmail.com
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11.4.3Hindi

315 AfSHd Fiav], I®R
fafeer faum

I & el & &9 3 SR Hiawerea fufa &1 geuids - CAFDASS &1 31eqa-
B CEIRCE]

% IR H T AHIT 72

g AT 39 ANl W drdepliered UHET & IR § g e A= & g sRudia § wdf
P T 81 BH I ST I8d ¢ [P 3ASH & YUY & €I Al Dl DiH-dbiA At
HRfdAS R IFEIHES THE TST g

gfe 3T UIT &id & oY 3TUST |1 HIEAT TR

e MY 39 3T | HIT o4 & folU TgHd ©, d U] 99 A Scl Uhd fhar S|
dHRT & Ugd SfUH T[UraT, Sffedl, B R foxig fRUfd & IR & Uy W Sue! 1h
PEICHIR ARSI gl

g F o, SmEig (ICU) 8k a8 # 3ud IUAR & SR H WMeRI, 3eggd & fo
3TIH IFd TGO DI aof [HAT ST I8 g4 I8 Ugd-- & Heg &+ & fou g o
T 3UPHT SHART TS WY BT YU B & dld Dl dcd Ibal gl

3% GRT Ued ¥ A It IR o ?%ﬁ 3R 3T 3 & IRM YS! fafd
SR Tsﬁ SEal ST I8 FHad Th 3Tl ATIT g 3R I & AU us! AHD
SUER AT # PIs gRadd gl grl

YT T Fe! e & 918, gAY TUh HRA & U 3Ud! Th B FeR fear S iR
AU 3 e § 3Udd amuy 34 & iU gl S arfes e femms ¥ 3mue! fufa
H Scard T g1 39 Siemud & ol o 3 Sifafvad ufsean o1 Yod wdter fRafia =u
T a1 fpar Sum|

3R fordlt +ft Tm oy fHlt o THE &1 3FHT R §, ) 3T SideR Bl ST Rule
IR IHd gl

T U8 Y& 81 & 91 AT 3T AT I a9 o IPHd 3?2

T T B oMU UG’ T Re ¥ Wiesd § SR oMU 39 & § YW o &
AT AU AR &1 vk A & fow of wada €1 3 oMy U R § O T8 3 SRudard
T fpdt off qE T 3Ud IH STER @I JHIfad T8l S|

gfe 3y fadt oft sreage A Yafta A &7 faeg &d & o 1 gm?
Y 3T | HFT A1 & HRU gH 3AMUST HIS Tie 84 I IF -8l gl
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T ATYP! g § U a4 & Rre afalked oo 1 gFm?
T AT H HET O & U oMUl His SffdRead Yeb el fordl S

®is Ut 30 ITAR O 8T AR W dd §, SR W 3R SRudd ¥ 39 UMy 9
=T qg BN 5 3 9% oy famn YaH axa €

YT @H g & 9 T BT 87

3T 3 HFYT ¥ AHIad T8 8 Jbd & a1 T fb iU s fewm §1 gife, 39
T ¥ dUR fHu M fFAepy yigs & gurH AN &) wefid 3 & forr Iuantt g

T 3AMUP] AfRTT PRI MUy & Sefi?

g AT & UNUTH &1 U Rfear uFer § ueiiREa fear o gear g dfea smue
fodt W germ a1 gRomal &t wgfd O A48 9§ YgaE 8l S gldife, 3udt Afgdhd
Tew B et fafed Srgrfa & fom, e @ oS @l grRT Iwfien &) o gt B,
3MUBT 3T 3FTT H U A4 T Al Bl AT

3R 3MUP U I 3R Fard &, a $udl I8
ST1 SISl SfSTEH =
fafee gfie 1 faumr

315 Bfehd Biael SRUAT

-~

JeAR, ARG
632,004
Hisd HaR 9566776199

gHd: georgeabraham90@gmail.com

133



115 Patient consent form

11.5.1English

Informed Consent Form for Subjects

Informed Consent form to participate in a research study

Study Title: Evaluation of Cognitive and Functional status among sepsis
survivors

Study Number:

Subject’s Initials:

Subject’s Name:

Date of Birth / Age:

(Subject)

0] | confirm that | have read and understood the information sheet dated
for the above study and have had the opportunity to ask

guestions. [ ]

(i) | understand that my participation in the study is voluntary and that | am free to
withdraw at any time, without giving any reason, without my medical care or
legal rights being affected. [ ]

(i) 1 understand that the Sponsor of the clinical trial, others working on the
Sponsor’s behalf (delete as appropriate), the Ethics Committee and the
regulatory authorities will not need my permission to look at my health records
both in respect of the current study and any further research that may be
conducted in relation to it, even if | withdraw from the trial. | agree to this access.
However, | understand that my identity will not be revealed in any information
released to third parties or published. [ ]

(iv) | agree not to restrict the use of any data or results that arise from this study
provided such a use is only for scientific purpose(s). [ ]
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(v) | agree to take part in the above study. [ ]

Signature (or Thumb impression) of the Subject/Legally Acceptable

Date: / /

Signatory’s Name:

Or
Representative:
Date: / /

Signatory’s Name:

Signature of the Investigator:

Date: / /

Study Investigator's Name:

Signature or thumb impression of the Witness:

Date: / /

Name & Address of the Withess:

Signature:
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11.6 WHODAS-2 Questionnaire

iy WHODAS 2.0

b Al

- :

X .*_l VDAL D HERLTH DEGAr [EATKMY

- Dot 2] Ty BESESSRAERT SCHEDLLE 20

12+24-item version, interviewer-administerad

Intreduction

Tris Instnament was developed oy e WHO Ciassifcation, Terminakog)y and Standands team, within
the framework of the WHOMatlonal Instiutes of Health {NIH) Jdnd Project on Assessment and
Classification of Disablity.

Before using this Instnament, Inbendewvers must be fralined using the manual Afeasuring Heakih and
53ty Manua for WHO DisabilTy Assassment Schediie — WHODAS 2.0 (WHO, 2010, which
Incudes an imterdiew guldie and cther treining maiedal.

The verslons of e inerview avaliable are 35 Tolows:

= 354tem — Intendewer-adminlsbered®
= 354tem — Setf-administened

= 3Edtem - Praxy-administes e

= {24tem — Inteniewer-adminishaned®

»  124tem — Setf-adminisienesd

= {24tem — Praxy-administerad

= 12+24-Hem - Intendewer-adminksiered

4 & eompuenzad versasn of the inbeview (5hat) & available for ossspiiler-acamed Benvicws of S
i STy

hR-l!'l.lill'.'-ﬁ, riends o camembers

S The 12-flem versios cuplaiss B1% of the varanee of 1he mose detailed 36-inms vession

For mare detalls of the versions please refer 1o the WHODAS 2.0 manual Measuring Heafth andg
53ty Manus for WHIO Disabiity Assessment Schedule — WHODAS 2.0 (WHO, 2010

Permisslon to ranslate this Instrument Into any language shauld be obtalned from WHO, and al
{ranslations should be prepared according to the WHO transkation guidelines, as detalled In he
accomparying manusl.

For addiional Information, please visit Wy who Imiwhodas or contact

Dr T Bedirhan Cisiin

Classkcanion, Temminology and Sfandands
Heakh Staffsics and Infommedcs

Workd Health Organization (WHO)

1211 Geneva 27

Switzeriand

Tal: + 41 22 701 3600
E-mallustuns ghwho ke

Fage | of 11 124+ 5o, inrviar-acdminisimeal)
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WHODAS 2.0

WAL D HEALTH ORIGAR AT Ky 12+24

DRER=i Ty ASSEESMENT SCHEDLLE 20

ITiErdew

This questionnaine contains the Ineniewser-atminisierad 12-fem version of WHODAS 2.0,

NSTIACTORS 10 D NIEBNVTEWST are WIen i bald and [abcs — oo not read these aloud
TexT fior e responoant 1o hear 15 WITIaN i1

standard pring In biue.

Raad this TexT akoug

Section 1 Face shest

Compiaie mems Fi—F5 befors Sarmng each AianTew

Fi Resporcent ldenilty number
F2 Irfteraewer kemity number
F3 Assessmen ime polnt (1, 2 eir]
Fz Inerdey date
dary o year
F5 Living sfuadon a7 tee of brierddes I ndependent in commanisy 1
(circle el o) Assisi=d hing 2
Hosphalzed 3

Plase cONMUS 10 NEXT page.._

Pagee 2 of 11 154+ kitem, Intervhonr-ocdmbnioeme)
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, WHODAS 2.0

WIOALL HERLTH DEGAN EATKN 12"'2-4-
Cotm5i UTY ASEESSIENT SCHEDLLE 2.0

Section 2 Demographic and background information

This Inferdew has been developed by the World Health Organtzaion (WHO) to better understand the
dificuties people may have due fo thelr health conditions. The Infomation that you provide In this
Inderview 15 confidendal and wil be uSSE onily for research. The intendew il tske 10-20 minuies to
) Fatp ]
compete
For respandents from the gensral populagon (not he cimical populadon) say:

Even I you are heathy and have no cificuities, | need to ask al of the guesions so hat the sunvey s
st
- e e

il 5tart with some Background queslians

L] Horw obd are you now? WA

A3 How mamy years In all did you spend shuding In schog b= 1]

A4 e vt St Nemyar mamied 1
mﬂmmwammw ; .

Willdowed 5
ohabing B

A5 o Pkl work 1

Bef employed, such as 2
oA your buslress or
“arieg

PMon-pald work, such as 3
woilmisser or charty

Hhacemt 4

Eeeping housel 5
FeomerTaker

Refired B

Uriempdoyied (healiy T
FESESOE|

Ui emnploeed doher a
FEEEONT )

Jther 5
ispeckyl

Plaass COMIVMIUE 00 NEXT page...

Pagge 3 off 11 {124+ 2k e, intorvbenir-admintuerod)

142



12+24

Section 3 Preambls

Say 10 respandent:
The Infenvlew |5 aboud dificulties FIZ-EFIE Nave because of healfh condltions.

Hand flashcand #1 o responcant

By health conclton, | mean diseases or inesses, or oiher healih problems that may be sha o long
lasting; Injuries; menial or emotianal probiems; and probems with alcohal or drugs.

Fememaer to keep all of your healtth problems Inmind 36 you arewer he guesions. 'When | 35k you
arout dificuliles Im daing an acivity think about

Pomt fo flashcand #1 and explain that “dffculty weth an civiy ™ means:
+ Increased effort

-+ Discamiort of paln

+ Sloaness

»  Changes In the way you da the acthity.

Say fo respandent:

‘When arswering. 'd ke you to think back over the past 30 days. | would alss ke you to answer hese
questions thinking about how much dMculty you have had, on average, over the past 30 days, while
daing the acthity as you LEuSlly do it

Hand fiashcard #2 To respondant and say:

Use this scale when responding.

Read the scaie aloud:
Mome, mild, moderaie sevene, efreme or cannol do.

Ensure that the respondant can easdy see Mashcards 1 and 22 throughour the indsnaew
Plsase CONMMIUS 10 NEXT Paps.

Fuge 4 of 11 {15+ 2dkinom, tervinur-adminiaere
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WAL [ HEALTH OuGap) AT KM
RSS2 UTY BEEESSHAERT SCHEDLLE 20

Section 4 Core guestions
Shaw fasheang 22

WHODAS 2.0

12+24
Interdew

I the past 30 days, how much dficuly did you

Exftrama-or

st 30 0 ch d i
harss In
e .
2l 1 or | - s a5 30
—m—
- N
=2 Talkdng cam 0 DLESE N0
L omi® W mar T
23 [k N FE ek e e -
3 Ny sk for exs =
l=arning how o pet bo oo ne a0

E_q -I- - iy - - - I.‘_.II-
mample, fecidles, religlous or othe
acitetli=s] In i sams way as anyone
else can’

= -z e pewn amoionall
g — ~ir hEslEh ook jare”
e s

#mﬁﬁ—ﬂ&mm
e OF Th MTSReN. 1N

ared than contnue with 38-512. Otherwise, thvs 15
Sy ek

L[]

Moderats  Seyem Exbrameor
sanrot do

3 4 5

_J-IE n iz r -_d'.l_-l Tharik E al
Ini thi= past 30 days, ho ch dificult 10
ez I
== CONCEnrating on dolng someTning for
=1y alziro & kond dlstence such as 8

klometre [of equivalent]?
28 2l your i ey T
29 Geting dreges
Zi0 Dieallng with peopis o 00 not Enmy T

&N

=y Foer day-iorday peorik T

B | Bad | B | R | R

Plaase CONMNUS 10 NEXT Pape.

Fage 5 of 11 {15428 e, inervdowir-admbninenad
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WHODAS 2.0

WARCHAL [ HIERA T (CNSIGAR AT K0 12"'24-
CRERSIUTY ASSESSHAE KT SCHECLLE 20

Imerdew

Condinte by adminsienng the speciied domams &5 falows:
I quaction lc sndorcad (ooded 2-£) LETi iR =) Caormiad s rvuemniber
23 or 25 1onpage &

=
&l or 87 Zonpage T

e
28.or 29 Ionpage T

=
10 or 31 donpage T

—
B2 or 212 S on pages B3

—
=4 or 25 E on page 10

=
Doman 1 Cognition
2iTH M Mg A=k Me Queslians ab CSTRaNCING 30 W RE
Show achcans 81 ang 82
Ini thie past 30 dayrs, how much difioulty did you Honp Mild Modarats Sewens  Exbremes or
havse In ANt 4o
03 e membeing 3o do Enoocant Finos T . 2 3 4 =
D13 Srislysing and Snding sollution . F 3 =

'"'""-I- ] ::.Ia.'

5 ey undersianidging Wt peome 1 2 3 4 =
015 smp s il . 2 3 4 z

Plaase CoNMUE 10 NeXT page._

Fagge & of 11 {02424, Divrvirr-aailbiioemad )
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WHODAS 2.0

VAAOAL L HERLTH G EAT K 12+2'q'
Detm 21 LITY ASSESSRERT SCHEDLLE 20 Interdew

Damakn 2 Moty

2im i golng 10 2=k wou about ciMaules In petiing Sround

Show fasheangs 27 and 22

Ini the past 30 dagrs, how much dificuly oid ol o i MBd Wioderyls Sevare Exbrems or
haree I canniot do

b
]
li
1
y
]
a
w
]
L
LL
o]
]
-
rJ
[
i

Domaln 3 Self-care

am now golng 1o sk you about diMculles In fEking care of yoursel!.

Show asheangs 21 and 32

am now paing 1o ask you about dMculies In getiing along v
35 |'; onily about cimoculies hat are twe 10 nealin prosen
|"_ ries, mental or emotional probems an roblerms with al

Plaase CONMNIUS B0 NEXT page.

Fage T of 11 (03420 i, itervdownr-adminiasro)
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WHODAS 2.0

WAL [ HERL T OwGan AT K 12+24
DRSS UTY BCSESSMERT SCHEDULE 20

Daoman 5 Lite activities

51) Household activities

=M Ny qoing ta a5k you about actv waived In malniaining your househald, and In canng for e
pecple whio wou e atth or are close jese aciiitles Include cocking, ceaning, shopplng, canng for
others and caring for your belangings.

Because of your eealin condBon, In the past 30 Mo Md Modarabe Bavers Extremeor
darys, how much dificulty did you Feevss In: annaok oo

ping Four miost Imporand household 1 2 3 | [

B

=4 Eetting o ousehold ¥ done as 1 2 3 & 5

If any of the responses 1o DS 2-D5 4 are raled greaer than none (coded as “17), ask:

D=0 In The past 30 days, cn how mmamy oays did Yol educs or
cormoiessly miss hpussnold work berau s of your feakh Recard numbar of daps

nondison™

i respondent wWorks [pasd, non u.menpiuyﬁw 10 SCho0). COMPIGE JUasTans
Dﬁ.ﬁ—:ﬁﬂmﬂmmr;g:ipaga 56, SHIp 10 mﬂ:ﬁm ?

Fugge & o B §1 2424000, vy r-oaiilinios Fid)
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WHODAS 2.0

WIDALD HEALTH OdnGar AT 12+24
DSBS UTY BESESERGENT SCOHEDLLE 20 Iterdew

S[3)  Work or school activities

T p— S SR T JUSU T S np—— e e e el i
W .I ." . i T..::I. =LA _S R ey LS I R RE- S 80 .'l..-I.IT.'

Show fashcargs 21 and 22

Becarse of your healin condHon, In the past 30 boinis Miid Moderats EBewers  Extrama or

(x iy setfing al e work dons that you nesd 1 2 3 4 5

D=8 eatiirgg your n= 3 gulckly =5 ] 2 3 4 -]

o= 10 Cid ol B o) eSS oy &% e nesull of a healh conditdon” Mo 1

o502 Ini the past 30 days, on how many days did) o
il | ik dor bl @ chare o evegre: Descarse of your Raocord numbaer of days
=alh condidon”

Plaase contMue 1o NexT pags..

Fuagie 3 o 11 {2424, Ditvrvier-aaiilinlon il
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WAL [ HERLTH OwGan AT i
CRSA2 Ty BLSESSMENT SCHEDUE 20

Participation

WHODAS 2.0

12+24

oW, | am poing 1o a5k vou about your pariiclpation In soclely and the Impact of wo galin problems
an oy and wour family. Some of thess guestians may [ELHE 1.2
days: however, In answerning, please focus on he past 30 days. Agaln ale 2E
Juestians wiile thinking about your health problems: physical, mental or emodonsl, Sk T ang

related

Show fasheargs 3 and 22

e

Moderabs  Jewers  Extremaor
caninot do

Horw much of a probli=m did you have
because of bamiers or

oeid A o o

nindrances In the

3 4 5

e "

SLPCRCS SHL S

T S

4

L i e dld -

- e
o WL g ~JR= [0 R e e iy e

he=sith oordH on, or B consequenc

B

How mach has your Feakh meen a draln

o e A gtedal = epurcEs ol vy of

wour famikyT
How much of & probliem did jour fmily
haree DeCamne ur ealh probiems?

How much of a probkem did pou hawe In
T - - . &l i - -
going things i for refaccad)

Fage 100l 11 {1 2+2d-inem, iverwor-almbsiaere
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WHODAS 2.0

WAL [ HERL T OwGAN AT KM 12+E4
CREAEIUTY BEEESSMENT SCHEDULE 20

ImErsiew

Hi

Racord numbser of daps
HZ

Racord numbser of days
H3

Racord numbser of days

Fage 10 of 11 {24240, iteriair-armbnioerod
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11.7 BCRS and RetroBCRS questionnaire

NAME: ID#: DATE: /| [

BRIEF COGNITIVE RATING SCALE (BCRS)

INFORMANT:

RELATIONSHIP OF INFORMANT:

AXIS I: CONCENTRATION (circle only one, i.e., the most appropriate level)

1 No objective or subjective evidence of deficit in concentration.

2 Subjective decrement in concentration ability.

3 Minor signs of poor concentration (e.g., subtraction of serial 7s from 100).

4 Definite concentration deficit for persons of their background (e.g., marked deficit on serial 7s, frequent
deficit in subtraction of serial 4s from 40).

5 Marked concentration deficit (e.g., giving months backwards or serial 2s from 20).

6 Forgets the concentration task. Frequently begins to count forward when asked o count backwards from
10 by 1s.

7 Marked difficulty counting forward to 10 by 1s.

AXIS II: RECENT MEMORY (circle only one, i.e., the most appropriate level)

1 No objective or subjective evidence of deficit in recent memory.

2 Subjective impairment only (e.g., forgetting names more than formerly).

3 Deficit in recall of specific events evident upon detailed questioning, (e.g. about recent meals, current
reading, recent appointments, etc.). No deficit in the recall of major recent events.

4 Cannot recall major events of previous weekend or week. Scanty knowledge (not detailed) of current
events, favorite TV shows, etc. May not know telephone number and/or telephone area code and/or
postal (zip) code.

5 Unsure of weather, and/or may not know current president and/or current address.

6 Occasional knowledge of some recent events. Little or no idea of current address, weather, etc. Given
the current president's first name, may recall their last name.

7 No knowledge of any recent events.

AXIS 1lI: PAST MEMORY (circle only one, i.e., the most appropriate level)

1 No subjective or objective impairment in past memory.

2 Subjective impairment only. Can recall two or more primary school teachers.

3 Some gaps in past memory upon detailed questioning. Able to recall at least one childhood teacher
and/or one childhood friend.

4 Clear-cut deficit. The spouse recalls more of the patient's past than the patient. Cannot recall childhood
friends and/or teachers but knows the names of schools attended. Confuses chronology in reciting
personal history.

5 Major past events sometimes not recalled (e.g., names of schools attended). Characteristically, at this
stage patients recall some schools attended, but not others.

6 Some residual memory of past (e.g., may recall country of birth or former occupation, may or may not
recall mother's name, may or may not recall father's name). Generally, patients do not recall any of the
schools which they attended.

7 No memory of past (cannot recall country, state, or town of origin, cannot recall names of parents, etc.)

AXIS IV: ORIENTATION (circle only one, i.e., the most appropriate level)

1 No deficit in memory for time, place, identity of self or others.

2 Subjective impairment only. Knows time to the nearest hour. Knows location.

3 Any mistake in time of two hours or more, day of the week of 1 day or more, date of 3 days or more.

4 Mistakes day of the month by 10 days or more, and/or confuses month of the year by 1 month or more.

151



5 Unsure of month and/or year and/or season, unsure of locale.
6 No idea of date. Identifies spouse but may not recall name. Knows own name.
7 Cannot identify spouse. May be unsure of personal identity.

AXIS V: FUNCTIONING AND SELF-CARE a(circle only one, i.e., the most appropriate level)
1 No difficulty, either subjectively or objectively.

2 Complains of forgetting location of objects. Subjective work difficulties.

3 Decreased job functioning evident to co-workers. Difficulty in traveling to new locations.

Decreased organizational capacity.*

4 Decreased ability to perform complex tasks, e.g., planning dinner for guests, handling

personal finances (such as forgetting to pay bills), difficulty marketing, etc.*

5 Requires assistance in choosing proper clothing to wear for the day, season, or occasion, e.g. patient
may wear the same clothing repeatedly, unless supervised.*

6 Requires assistance in putting on clothing, and/or bathing, and/or toileting, and/or feeding.*

7 Requires constant assistance in all activities of daily life.*

*Scored primarily on the basis of information obtained from a knowledgeable informant and/or caregiver.
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NAME: ID#: DATE: I

RETRO BRIEF COGNITIVE RATING SCALE (BCRS)

INFORMANT:

RELATIONSHIP OF INFORMANT:

AXIS I: CONCENTRATION (circle only one, i.e., the most appropriate level)

1 No objective or subjective evidence of deficit in concentration.

2 Subjective decrement in concentration ability.

3 Minor signs of poor concentration (e.g., subtraction of serial 7s from 100).

4 Definite concentration deficit for persons of their background (e.g., marked deficit on serial 7s,
frequent

deficit in subtraction of serial 4s from 40).

5 Marked concentration deficit (e.g., giving months backwards or serial 2s from 20).

6 Forgets the concentration task. Frequently begins to count forward when asked o count backwards
from 10 by 1s.

7 Marked difficulty counting forward to 10 by 1s.

AXIS Il: RECENT MEMORY (circle only one, i.e., the most appropriate level)

1 No objective or subjective evidence of deficit in recent memory.

2 Subjective impairment only (e.g., forgetting names more than formerly).

3 Deficit in recall of specific events evident upon detailed questioning, (e.g. about recent meals,
current reading, recent appointments, etc.). No deficit in the recall of major recent events.

4 Cannot recall major events of previous weekend or week. Scanty knowledge (not detailed) of
current events, favorite TV shows, etc. May not know telephone number and/or telephone area code
and/or postal (zip) code.

5 Unsure of weather, and/or may not know current president and/or current address.

6 Occasional knowledge of some recent events. Little or no idea of current address, weather, etc.
Given the current president's first name, may recall their last name.

7 No knowledge of any recent events.

AXIS Ill: PAST MEMORY (circle only one, i.e., the most appropriate level)

1 No subjective or objective impairment in past memory.

2 Subjective impairment only. Can recall two or more primary school teachers.

3 Some gaps in past memory upon detailed questioning. Able to recall at least one childhood teacher
and/or one childhood friend.

4 Clear-cut deficit. The spouse recalls more of the patient's past than the patient. Cannot recall
childhood friends and/or teachers but knows the names of schools attended. Confuses chronology in
reciting personal history.

5 Major past events sometimes not recalled (e.g., names of schools attended). Characteristically, at
this stage patients recall some schools attended, but not others.

6 Some residual memory of past (e.g., may recall country of birth or former occupation, may or may
not recall mother's name, may or may not recall father's name). Generally, patients do not recall any
of the schools which they attended.

7 No memory of past (cannot recall country, state, or town of origin, cannot recall names of parents,
etc.)

AXIS IV: ORIENTATION (circle only one, i.e., the most appropriate level)

1 No deficit in memory for time, place, identity of self or others.

2 Subjective impairment only. Knows time to the nearest hour. Knows location.

3 Any mistake in time of two hours or more, day of the week of 1 day or more, date of 3 days or more.
4 Mistakes day of the month by 10 days or more, and/or confuses month of the year by 1 month or
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more.
5 Unsure of month and/or year and/or season, unsure of locale.

6 No idea of date. Identifies spouse but may not recall name. Knows own name.
7 Cannot identify spouse. May be unsure of personal identity.

AXIS V: FUNCTIONING AND SELF-CARE a (circle only one, i.e., the most appropriate
level)-

1. No difficulties, either subjectively or objectively
2. Complains of forgetting location of objects. Subjective word finding difficulties.

3. Decreased job function evident to co-workers; difficulty in traveling to new
locations. Decreased organizational capacity.

4. Decreased ability to perform complex tasks (e.g., planning dinner for guests),
handling personal finances (forgetting to pay bills), difficulty marketing, etc.

5. Requires assistance in choosing proper clothing to wear for day, season,
occasion.

6a. Difficulty putting clothing on properly without assistance

b. Unable to bathe properly; e.g., difficulty adjusting bath water temperature)
occasionally or more frequently over the past weeks.

c. Inability to handle mechanics of toileting (e.g., forgets to flush the toilet, more
frequently over the past weeks.

d. Urinary incontinence, occasional or more frequent.
e. Fecal Incontinence, (occasional or more frequently over the past week).

7a. Ability to speak limited to approximately a half dozen different words or fewer, in
the course of an average day or in the course of an intensive interview.

b. Speech ability limited to the use of a single intelligible word in an average day or in
the course of an interview (the person may repeat the word over and over.

c. Ambulatory ability lost (cannot walk without personal assistance).

d. Ability to sit up without assistance lost (e.g., the individual will fall over if there are
no lateral rests [arms] on the chair).

e. Loss of the ability to smile.
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11.8

STROBE checklist

STROBE Statement—Checklist of items that should be included in reports of cohort studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Objectives 3 State specific objectives, including any prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of
participants. Describe methods of follow-up
(b) For matched studies, give matching criteria and number of exposed and
unexposed

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there is
more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding
(b) Describe any methods used to examine subgroups and interactions
(¢) Explain how missing data were addressed
(d) 1f applicable, explain how loss to follow-up was addressed
(e) Describe any sensitivity analyses

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and
information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of interest
(c) Summarise follow-up time (eg, average and total amount)

Outcome data 15 Report numbers of outcome events or summary measures over time

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and

their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included

(b) Report category boundaries when continuous variables were categorized

(¢) If relevant, consider translating estimates of relative risk into absolute risk for a

meaningful time period
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias

Interpretation 20 Givea cautious overall interpretation of results considering objectives, limitations,
multiplicity of analyses, results from similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if

applicable, for the original study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at http://www strobe-statement.org.
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