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INTRODUCTION

One of the greatest tragedies in modern dvasl the rise in
the viral infections causing epidemics and daanics claiming
thousands of lives. Adding to the problem tiee lack of specific
treatment in most of these diseases. Sootlg option that leaves

Is the accurate and early diagnosis of thdiseases.

One such disease is the Dengue fever causedDengue
virus. Came into limelight just about 50 sgedack, the disease is
now prevalent in more than 100 countries scegy mortality and
morbidity year after year The incidence of dengue in endemic
countries is around 50 million annudllyAt any given time about
40% of the world’'s population is at risk dcquiring dengue
infection. In 2005 the world health assembdyised the international
health regulations adding dengue to the Ili§t disease of public

health emergencies due to the rapid sprdatheo disease.

Dengue fever produces a wide spectrum of disease
manifestations ranging from mild febrile ilb®e to severe forms like
dengue hemorrhagic fever and dengue shocHregre. So the main
challenge a physician faces in an epidenficdengue is monitoring

of patients to look for early signs of deseastion. It has been



possible by means of an array of I|aboratarwestigations.
Plasma leakage is the most common interbabranality associated
with dengue infection and most complicatiorsre directly
proportional to the severity of plasma leakagrhere are several
methods to assess plasma leakage. One ai thethe increase in
gall bladder wall thickness which has direcorrelation with
severity of plasma leakage according to mastudies done
elsewhere. The best advantage of this is odetis that it is a
cheap and quick method and also it can beedas a routine bed-
side test. The procedure is a painless andma@asive method and
it can also look into other organs like pkeufor pleural effusion
and kidneys for peri-nephric collection alldding to better

prognostification of the disease and bettetiepa care.



AIMSAND OBJECTIVES

1. To evaluate the role of increase in gall bladdakiiness in dengue

fever.

2. To correlate the increased gall bladder thicknesh wengue

severity and prognosis.



REVIEW OF LITERATURE

History of dengue

Dengue is an age old disease.eTHes been hieroglyphics
from ancient Egypt of 2000 yrs mentioning déngue like illness
spread by mosquitoes as curse of Gods. €himeanuscripts of the
4™ century mentions about the “water diseassbaiated with flying
and biting insects causing fever and joirinp and bleeding
manifestations This is perhaps the first record of dengu
The first outbreak of dengue in the new ldiotook place in the
French West Indies and Panama in the" 1dntury. As the
exploration by sea became common mosquitoes luman carriers
helped to carry the disease to differenttspasf the world. The
word dengue came from the word Ka-dingapepfied the disease
of the devil. It was called as breakbomwef by Benjamin Rush
who first reported the disease by clinicaétimods and he called it
so because of the severe arthralgia andigmyassociated with the

disease.

Beyond origins and geography the disease noag become a
pandemic and is a great threat to healtte.cdhe first pandemic
of dengue occurred in south east Asia amgtesiregular outbreaks

are happening year by yedfhe first case of dengue in India was
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reported in 1946 in Calcutta and the firstdemic occurred in 1963-

1964.

Dengue, countries or areas at risk, 2013

Dengue- Global scenario

It is now an established fact that dengse ai worldwide
concern, but south east Asia is the hot spbtthe disease. The
disease which was previously limited to fewminies is now endemic
in 110 countries. Cases in Americas, SE Aasial western pacific
exceeded 1.2 million in 2008 and in 2013 it iseov3 millior?. Now
outbreaks of Dengue exists even in Europeauntdes. About

500,000 cases of severe



dengue are reported each year of which 2.5%, tde major

proportion of them being childrén
Dengue-Indian Scenario

The first case of dengue was regubrin Chennaiin 1780 and
the virus was isolated in Kolkata in 1944 dS soldierS The
dengue hemorrhagic fever started showing op 1888 and first
epidemic in 1996. Since there has been restigutbreaks in India.
Highest outbreak occurred in 2015 with repadrtcases of 90,000

and deaths of 180

Year wise Dengue cases in India

Year Cases Death
2009 15500 96
2010 28300 110
2011 18860 160
2012 50200 240
2013 75800 195
2014 40570 140
2015 90040 180




Distribution of dengue in Indfa

f

The virus

The virus is an Arbovirus belonging to gerfsviviridag. It
is a single stranded RNA virus. It has drogypes DENV-1,2,3

and4.

Serotype 2 is associated with severe formdefgue infection.
All 4 types are prevalent in India. Infectiavith 1 serotype does not
confer immunity against another. A denguenfeetion is attributed

with more severe form of dengue.



Viral genome
Nucleocapsid

Q—-—- E & M proteins

# "J Viral envelope

The vector

Aedes Aegypti is the main vector of dengueisi Dengue
infection is maintained through a human-mosghitman cycle where
human is the amplifying hosfAfter biting a carrier human there
is an extrinsic incubation period of 8-12yslaafter which the
mosquito can remain infective throughout Iitee. There is also
supportive evidence of transovarian transmmssiof virus in

mosquitoes.




The host

The incubation period is 4 to 10 days aftenich a wide
spectrum of disease appears. The host immunitys @ayajor role in the
pathogenesis of dengue fever. The disease hasainawient course in
children and young adults as plasma leakage is reevere in them.
Infection with one serotype confers lifelong immynio that serotype.
Individual risk factors like secondary dengue, @adliseases, bronchial
asthma, diabetes mellitus, sickle cell anaemia tagyieer morbidity and

mortality.

Pathogenesis of dendue




Replication of dengue and infection cycle'

Dengue virus attaches to the cell wall of the huipaing

!

Cell membrane folds around the virus a pouch iséat

4

Virus will be sealed.The pouch is called endosome

!

Viral particle will be released into cell cytoplasm

4

Nucleocapsid opens to uncoat the viral genome aatiRNA will

will be released

!

Viral RNA uses host cell machinery for its replioat

4
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Viral RNA uses host ribosomes present on the ER

It will be translated into viral RNand viral polypeptide

The viral polypeptide is made imb@l proteins

-

Viral RNA is coated by nucleocapsmhtaining C protein

-

Nucleocapsidezatinto ER

-

Nucleocapsid will be surrounded by E &hgdrotein

-

Immature viral particleg dormed

-

Immature viruses are transmittedugh golgi network

-

Immature virus becomes maturedsasuand are released

4

These virus affectsvri®st cells
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Skewed T cell response

In some persons dengue infection causes lemec T cell
respons¥. The heightened response is mediated through nyemoells
especially in dengue re-infection. The alterd resgocauses a cytokine
storm causing capillary leakage and severe denigeask.
Factor affecting dengue severity
1) antibodies dependent enhancement

The most accepted theory for dengue infact® the Halstead
hypothesis. According to this theory a patient eufig from a re-
infection of dengue has higher risk of DHF and D3%e-existing
antibodies from previous infection recognizes théedtive virus and
forms antigen-antibody complex, which is binds to Ffeceptor of
immunoglobulins. This cause the mononuclear celielease vasoactive
mediators that in turn causes increased vascutargability.
2) Compliment activation

Compliment activation also plays a majort parsevere dengue as
evidenced by an increased compliment C3a and CRSE". The NS1
antigen is primarily responsible for complimentieation..
3) Non structural 1(NS1)

It was first detected in dengue cell culsuaad later was found to
circulate as complexes wit thombin and prothromddevating aPTT. It

also activates compliment pathway.

12



4) Cytotoxic factor
It is produced by CD4+T cells and it killsD&+T cells and
macrophages and cause immune suppression. It leas foand that
people with DHF have high concentratons of CF mise CF is specific
for dengue virus and hence can be used in diagnosis
5) Host genetic factors
Some host genetic factors have its role &y pt dengue infection.
G6PD infection is found to be associated with hrgheidence if DHF.
Polymorphism in TNE, CTLA-4, TGF$, JAK1 genes all are associated
with DHF/DSS. AB blood group has high resistanceeogue fever and
DSS.
6) Influence of age
Children are more prone to severe forms ofgdenIn infants even
primary dengue can cause DSS/DHF.
7) Effects of malnutrition
Malnourishment either over or under nourishings adversely
affected in dengue.
8) Influence of race
More severe in Cuban, African, Caribbean, goboid races less in

Caucasians.

13



9) Auto immunity cross reaction

Antibodies formed during dengue like antiIN&htibody has been
found it cross with cells of liver, endothelial lsgland platelets and in
production of nitric oxide and IL-6 and may be r@sgible for plasma
leakage.
10) Viral factors

Dengue severity has been shown to vargrdatg to the serotypes
of the virus. DENV type 2 is known to be associatgith severe forms of
the disease. DENV type 1 has low mortality but higlorbidity.
Sequential infection and time interval between pryninfection and

secondary are factors that play an important roldeingue severity.

Laboratory diagnosis of dengue virus infection

Dengue diagnosis can be performed througiusviisolation,
genome and antigen detection and serological Sudince easily
available and rather cheap with fair amount semsitiand specificity
serological studies are the most applied methodseating hospitals.
Virus isolation and genome studies are done inarebe institutes.
Different diagnostic tests can only be done at iqudar time frame of

the disease.

14



Networking of laboratories in India

Since India is an endemic country for dengue amdetlinas been
recurrent breakouts a efficient network of speeei laboratories are
required both detection during epidemics as well fas sentinel
monitoring. For this the Government of India hatugea network of
laboratories both sentinel surveillance hospitated aapex referral
laboratories since 2007. ARLs have advanced didgnéeacilities for
back support and serotonin of dengue samples amds seegularly to
district level/ state level authorities for prop@nplementation of

preventive measures.

For confirmation of dengue the governmentnafia recommends
ELISA based antigen detection test on first day famdELISA antibody

detection test for IgM after 5 days of the diséase

Serological diagnosis
The serological tests are done to detetteriantigens or

antibodies and ELISA is the most common appliet tes

IgM based assays
The detection of dengue IgM is a usefufyd@stic test. in primary
infection the IgM antibodies are detected startmogn the fifth day of the

disease but can detected as early as 3rd day. lgiMappear earlier in

15



secondary dengue infection but titers will be les5égM ELISA tests
have a sensitivity of 90% and specificity of 98%taken 5 days after
onset of illness. The dengue antigen used for aedyildetection is the
dengue protein E antigens of all 4 serotypes. Bexdhe antibody is
present in blood for atleast 3 months, its presenag not be diagnostic
in current iliness. For current infection a serocsion of 4 fold or

higher in paired sera is required.

Rapid diagnostic tests for IgM are now &lde which can be used
as bedside tests. Most of these tests use recomilantigens from all 4
serotypes and particle agglutination or lateral owfl
immunochromatographic strips. Results are availaakdin 15 to 90

minutes. They have sensitivity of 21-99% and spatyfof 77-98%.

| gG based assays

IgG based assays are mainly done to deesit infections. It is
also done to differentiate from a primary and seéeoy infection of
dengue. IgM/IgG ratio is a better index for detttprimary infection
where the ratio will be always greater than one re@g in a send art

dengue the ratio will be less than one.

16



Neutralisation test

It is the most specific and sensitive segalal test for dengue
viruses and is used for determining the immuneegat@n. The common
protocol used is the serum dilution plaque newaalon test. It is highly

expensive and time consuming, hence not routinehed

Virusdetection

Dengue virus is present in blood 2 to 3sdayor to illness and 4 to
5 days after. Whole blood, serum or plasma can $ed dor virus
extraction. Virus is heat labile and hence mustraesported in 4 degree
Celsius for short period or at -70 degrees for éngforage. Mosquito
inoculation is the best sensitive method for dengugs isolation but it
requires great technical skill and special contanimso cell culture is
preferred. Commonly used cell cultures are VerdscdllLCMK2,

BHK21.

Antigen detection-NS1 based assays

NS1 is a non-structural protein and tpureed for virus viability.
It is secreted in both membrane bound forms ancetstforms. It can be
detected by using ELISA at an early part of thaicél illness. But in
case of dengue secondary infection there will bgh hiitre of IgG
antibodies that will neutralise the NS1 antigen deenvill give poor

outcome'®Many rapid diagnostic test kits for NS1 have beewnetbped

17



and has been judiciously | areas of dengue brebkuitthe sensitivity of

the test is only 66% .

Polymer ase Chain Reaction

The advantage of PCR is than it can deteetvirus from small
samples. The procedure include extraction of nadeid, amplification
of nucleic acid and finally detection of the amigltf product. There are
different types of PCR techniques like RT-PCR, e@sdRT-PCR, one-
step multiplex RT-PCR, real time RT-PCR. Thesestesé good enough
to detect all the serotypes of dengue. Real timéPRR is much better as
it involves only one step and does not requiretedpboresis as required

by other PCR tests.

Clinical features
The incubation period is around 4 tcayd The disease spectrum
varies from asymptomatic cases to mild febrilaels to severe forms

with DHF or DSS and also MODS. The disease ha® thinases

1. Febrile phase
2. Critical phase

3. Recovery phase

18



The febrile phase starts with high grdeeer with prodromal
symptoms such as facial flushing, skin erythemadhehe, myalgia,
arthralgia, retro-orbital pain, sore throat, pha@sal congestion,
conjunctival redness, loss of appetite, nausea, itign Mild
haemorrhagic manifestations like petechiae, muamesmhbrane bleeding
from nose and gum$’Tourniquet test is positive during this time. Liver

may be enlarged and tender.

The critical phase lasts for another 5 dayere fever subsides.
Increased capillary permeability is the hall mafkhis stage. Seriousness
of the illness depends upon the severity of therptaleakage. Warning
signs during the critical phase include abdomirahpand tenderness,
persistent vomiting, serositis, mucosal bleedimgdhess, hepatomegaly,
increase in hematocrit with fall in platelet couBtood work during this
time also shows decreased total count, elevated émzymes, decreased

protein and albumin.

The recovery phase occurs usually 2 taya @f critical phase. The
patient if gets better his general condition imm®vthere will be slow
reabsorption. The appetite improves, hemodynamatust becomes
normal. Bradycardia is common and some developtechme rash and

mild pruritus. WBC count improves and plateletoalses slowly.

19



The criteria for discharge includes neefefor more than 48 hrs,
improvement in general well being, normal vital =g platelets more
than 50,000 and rising trend, no bleeding manifests. Healthy
nutritious diet must be followed the replenish da¢abolic state that the
body has gone through. They should also be adwstake part in active

vector control program so as to curb the infectate.

20



Classification of DHF by WHE

DHF without plasma leakape

DHF 1 Feverwith non-specific constitutional Thrombocytopenia
symptoms; the only hemorrhagic (platelet count <
manifestation is a positive tourniquet test 100,000/uL)
& Jor easy bruising

evidence of plasma leakage

I  DHF grade I plus spontaneous bleeding

1 Girculatory failure manifested by a rapid, weak
pulse, narrowing of pulse pressure, or
hypotension, cold & clammy skin, restlessness

IV Profound shock with undetectable blood
pressure

21



Assessing the severity of dengue

DENGUE = WARMNING SIGMS SEVERE DENGUE

1. Severe plasma leakage

with warnin
signs 8 2. Severe haemorrhage

3.5Severe organ impairment

CRITERIA FOR DENGUE = WARNING SIGNS CRITERIA FOR SEVERE DEMNGUE
Prebahle dengue Warning signs" Severe plasma }Eukuge
v in Sravel o dengues andermic arga laading 1o
g o TEaaEn « Shock [DSS)
Rt ling ® Fluid aecumulation sl resoitatary
o Fel Hishiass
Ak Severe blesding
. il svalualed by elinkear

Severe organ invalvement

arming sgr

AST ot ALT =1 00K

Lui:u::rurory-conﬁrmed dengue

jirng i) H Riaema Ak

Dengue shock syndrome

It is a type of Hypovolemic shock seen in denglue to vascular
permeability and plasma leakage causing displacewiemtravascular
fluid to leak third space. It has different spenirlike compensated

shock, Hypovolemic shock, hypotension shock andiaararrest.
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Signs of DSS

1)
2)
3)
4)
5)

6)

coolness, pallor and delayed capillary refill time
CVS- low SBP, high DBP, and narrow pulse pressure
Kidneys- reduced urine output

GIT- vomiting and pain abdomen

CNS- altered sensorium, restlessness

RS- increased respiratory rate

Inadequate perfusion leads to tissue hypoximl increased

anaerobic glycolysis leading to production of lactcidosis. The

condition if not reversed at this stage will go nrefractory shock.

Lactic acid is a myocardial depressant and wiltléav cardiac output

and cardiomyopathy. Other complications like DICdaMODS will

ensue and death occurs by cardiac arrest.

Other Manifestations of Dengue

Dengue infection sometimes can have atypicatgmtations and

may lead to misdiagnosis or delayed diagnosis.

1) GIT- hepatitis and liver cell failure, acalcus cholecystitis,

pancreatitis, acute abdominal pain

2) CNS- Acute encephalitis, GBS

23



3) Haemophagocytic syndrome- Due to overt activatb T cells
causing cytokine storm causing immense plasma ¢galeading to cell
death, progressive cytopenia and MODS.

4) Renal- asymptomatic proteinuria, nephrotic rapgeteinuria,

acute renal failure.

Management of dengue
There is no specific treatment for dengue fever fand therapy is
the best treatment for dengue. Symptomatic andastipp measures can

prevent mortality and morbidity provided they atarted at early stage.

Domiciliary management of dengue, whietm be done in more

than 80% of cases includes

1. Adequate bed rest

2. Tepid sponging

3. Antipyretics like paracetamol 500 mg g6

4. Oral rehydration solutions like WHO formulated ORSfruit
juices, maintain good hydration

5. Monitoring for any complications during the critigaghase.

6. Taking adequate measures to prevent spread of debgu

using mosquito nets or repellents.
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Most of the cases of dengue can be managldmaé, but some

require hospital admission and careful monitoringd aaccurate

intravenous fluid management.

Criteria for admissions are:

1)
2)
3)
4)
5)
6)
)

8)

DF with warning signs and symptoms
Significant bleeding from any site
Hypotension

Persistent high grade fever

Rapid fall of platelet count

Sudden drop in temperature
Evidence of organ involvement

High risk groups

High risk groups are

1)
2)
3)
4)

5)

Infancy and pregnancy
Elderly or obesity

Peptic ulcer disease

G6PD deficiency/Thalassemia

Coronary artery disease

25



6)  Chronic diseases such as COPD, bronchial asthralaeteis,
hypertension
7)  Patients on steroids, anticoagulants , anti-pletele

8) Immunocompromised patients

Treatment of DHF

For DHF grade 1 and 2, close monitoring of vitaisl iematocrit
and platelets is needed along with adequate hwdratsing IV fluids,
crystalloids are preferred.

Any sign of deterioration should be picked up eanhyd hypotension or

renal failure requires treatment similar to DHF.3/4

Management of DHF grade 3 and 4

1. Vitals monitoring especially BP, HCT, and platedetint.

2. |V fluids with close monitoring of urine output aiiP.

3. Colloids, of BP does not pick up even after 1 lafdluid
challenge of crystalloids.

4. Blood transfusion preferably whole blood, one isecaf
severe bleeding or in case of sudden drop of HO$.diven
at the rate of 10 ml/kg/hr.

5. 02 is found to be beneficial in all patients in cheven if

they have no respiratory distress

26



6. Platelet transfusion if needed
7. Testing for other organ involvement like liver ftion test,

renal function test.

Fluid requirement can be calculated by Holiday &edar formula

Amount of fluid that should be given needs tantntenance plus

fluid lost by dehydration

Maintenance fluid for body weight
For less than 10 kg - 100ml per kg
For 10-20 kg - 1000ml + 50 ml/kg bodgight exceeding 10 kg

More than 20 kg- 1500ml + 20ml/kg body weighceeding 20 kg

Fluid lost by dehydration is taken as 5% or 50 kd./

The fluid chosen for resuscitation is usually cajftsid and then
colloids. Both have similar efficacy. Crystalloidsprmal saline is the
choice, but to prevent hyperchloremic acidosis BRiaglactate is used as

follow up.

When there is blood loss more than 10% of totalin@ or if there
Is refractory shock whole blood transfusion is caded at the rate of

10ml/kg. Platelet transfusion is indicated irrespecof platelet count if

27



there is bleeding. It is indicated when the pldt&eunt is less than

10,000 in absence of bleeding.

Prevention and control

Since dengue has become a major public healtikern and has
become a pandemic and there is no definite tredtnogmer than
supportive treatment, the golden rule of preveni®retter than cure

applies here.

Vector control

Aedes mosquitoes are the primary carries and aeglibf dengue,
to control the disease the strings should be putbededuce the vector
load i.e. the mosquitoes. We have altered the emwient and made it
comfortable breeding grounds for mosquitoes. Thde&anosquitoes lay
eggs on fresh water sources and there plenty ofmede sources to lay

eggs and flourish.

Unless there is effective vector control the diseaannot be
controlled. Destroying the breeding places shoulel done first.
Insecticides are recommended for vector contrahdugpidemics as well

In endemic areas. Use of personal protective mstli&d long clothes

28



and use of mosquito repellents such as picaridEEETD IR3535 is also

encouraged.

Dengue vaccine

Although not yet commercially available so many gienvaccines
are under trial and would be available in the rfature. Some of them
are Sarnoff Pasteur's CYD vaccine, DENVax, TV0O03J0¥, TDENV

PIV, virus like particles using Pichia pastoris.

29



MATERIAL AND METHODS

The study was conducted at the department of lakevfedicine,
Madras Medical College and Rajiv Gandhi Governmé&eneral

Hospital, Chennai 600003.

ETHICAL COMMITTEE APPROVAL

Obtained

PATIENT CONSENT

Obtained

DURATION OF STUDY

6 months

STUDY DESIGN

Observational study

SAMPLE SIZE

100 patients
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INCLUSION CRITERIA

Patients

1) Age group 18-60 years

2) Diagnosed as Dengue fever by IgM Elisa

EXCLUSION CRITERIA

. Pregnant women

. Other causes of fever

. Acute calculous cholecystitis
. Chronic liver disease

. Chronic kidney disease

. Congestive cardiac failure

. Post cholecystectomy

31



DATA COLLECTION AND METHODS

Patients are subjected to detailed history takimgl a&linical

examination and valid laboratory investigations.

Patients admitted with Dengue fever diagnosed Wy Ejisa -
selected for clinical study as per inclusion / es@dn criteria are
subjected to routine blood investigations like ctetg hemogram, renal
function tests, liver function test and ultrasorasgrof abdomen. Detailed
history taking and clinical examination will be donPatients with

Dengue fever will be analyzed for following factors

-Age

-Sex

-Bleeding manifestations

-Pulse, Blood pressure

-Total count, Platelet count and Heroato

-Measurement of gallbladder thicknegsilirasound

-Presence of perinephric fluid collenti
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Patients diagnosed as Dengue fever by IgM Elisd umbergo
ultrasound abdomen for the measurement of gallleladdll thickness

and it will be correlated with the severity of tiisease.
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STATISTICAL ANALYSIS

The results are analysed using SPSS software wergib,

Association between variables was analysed usingatlare test.

The primary efficacy changes were the increase gktider
thickness with severity of thrombocytopenia, blegdmanifestations,
tachycardia, hypotension, deranged liver enzyneeslrfailure all which
would assess the severity of dengue and so a cmopawas made

between gall bladder wall thickness and diseaserggv

Statistical significance is assumed with a p valukess than 0.005

SPONSORSHIP

No

CONFLICT OF INTEREST

None
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OBSERVATION AND RESULTS

Agegroup in years

Cumulative
Frequency| Percent | Valid Percent
Percent
18-20 17 17.0 17.0 17.0
21-30 21 21.0 21.0 38.0
31-40 31 31.0 31.0 69.0
Valid
41-50 18 18.0 18.0 87.0
51-60 13 13.0 13.0 100.0
Total 100 100.0 100.0
Percentage

W 18-20yrs
m21-30yrs
M 31-40 yrs
W 41-50yrs
m51-60 yrs
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Gender

Cumulative
Frequency| Percent | Valid Percer
Percent
Male 43 43.0 43.0 43.0
Valid | Female 57 57.0 57.0 100.0
Total 100 100.0 100.0
GENDER

m MALE
m FEMALE
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PUL SE

Cumulative
Pulse Frequency| Percent | Valid Percent
Percent
Valid Normal 81 81.0 81.0 81.0
Abnormal 19 19.0 19.0 100.0
Total 100 100.0 100.0
Percentage

® Normal

H Abnormal
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BLOOD PRESSURE

Frequen Cumulative
BP Percent | Valid Percer
cy Percent
Normal 71 71.0 71.0 71.0
Hypotensio 29 29.0 29.0 100.0
Total 100 100.0 100.C

Blood pressure

® Normal

H Hypotension
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THROMBOCYTOPENIA

Frequenc Valid Cumulative
Thrombocytopeni Percent
y Percer Percent
Valid Norma 1 1.0 1.0 1.0
Mild 16 16.0 16.C 17.0
Moderatt 21 21.0 21.C 38.0
Sever 38 38.0 38.C 76.0
Very Sever 12 12.0 12.C 88.0
Life
12 12.0 12.C 100.0
Threatenin
Total 100 100.0 100.(

Thrombocytopenia

H Normal

H Mild

B Moderate
B Severe

H Very severe

m Life Threatening
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Hematocrit/ PCV

Cumulative
HCT/PCV Frequency| Percent | Valid Percent

Percent

Low 47 47.0 47.0 47.0
Normal 47 47.0 47.0 94.0
Valid
High 6 6.0 6.0 100.0
Total 100 100.0 100.0
HCT/ PCV

N Low

® Normal

= High
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BLOOD UREA

Cumulative
Blood Urea | Frequency Percent | Valid Percent
Percent
<40 76 76.0 76.0 76.0
Valid >40 24 24.0 24.0 100.0
Total 100 100.0 100.0
UREA

W <40 normal

m >40 abnormal
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SERUM CREATININE

Cumulative
Frequency | Percent | Valid Percent
Percent
<1 86 86.0 86.0 86.0
Valid >1 14 14.0 14.0 100.0

Total |100 100.0 100.0

Serum creatinine

m<1

m>1
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TOTAL BILIRUBIN

Cumulative
Frequency Percent | Valid Percent
Percent
<1 91 91.0 91.0 91.0
Vald >1 9 9.0 9.0 100.0
Total 100 100.0 100.0
Total bilirubin

m<1

m>1
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PERINEPHRIC COLLECTION

Cumulative
Frequency Percent | Valid Percent
Percent
Present 17 17.0 17.0 17.0
Valid Absent 83 83.0 83.0 100.0
Total 100 100.0 100.0

perinephric collection

M Present

M Absent
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SGOT

Cumulative
Frequency Percent | Valid Percent
Percent
<200 40 40.0 40.0 40.0
Valid > 200 60 60.0 60.0 100.0
Total 100 100.0 100.0
SGOT

m <200
m>200
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GALL BLADDER WALL THICKNESS

Cumulative
GBWT Frequency, Percent | Valid Percent
Percent
<=3 31 31.0 31.0 31.0
4-6 62 62.0 62.0 93.0
Valid
>=7 7 7.0 7.0 100.0
Total 100 100.0 100.0
GBWT

M <=3mm
M 4-6mm

m>7mm
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BLEEDING MANIFESTATION

Cumulative
Bleeding | Frequency Percent Valid Percent
Percent
Yes 30 30.0 30.0 30.0
Valid No 70 70.0 70.0 100.0
Total 100 100.0 100.0

Bleeding manifestations

M Yes

mNO
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Comparison of Agegroupsand GBWT

GB Wall Thickness

Age Grou i
g P Total
years <=3 4-6 >=7 P value

Count |4 10 3 17

%

within

Age 23.5% |58.8% |17.6% |100.0%
18-20

Group

in years

%

within

GB

12.9% [16.1% |42.9% |17.0%

Wall

Thickne

SS

Count |4 16 1 21
21-30 %

within |19.0% |76.2% |(4.8% |100.0%

0.33
Age
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Group

in years

%

within

GB

Wall

Thickne

SS

12.9%

25.8%

14.3%

21.0%

31-40

Count

21

31

%
within
Age
Group

in years

29.0%

67.7%

3.2%

100.0%

%

within

GB

Wall

Thickne

SS

29.0%

33.9%

14.3%

31.0%

Count

18
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41-50

%
within
Age
Group

in years

50.0%

44.4%

5.6%

100.0%

%

within

GB

Wall

Thickne

SS

29.0%

12.9%

14.3%

18.0%

51-60

Count

13

%
within
Age
Group

in years

38.5%

53.8%

7.7%

100.0%

%

within

GB

Wall

16.1%

11.3%

14.3%

13.0%
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Thickne

SS

Total

Count

31

62

100

%
within
Age
Group

in years

31.0%

62.0%

7.0%

100.0%

%

within

GB

Wall

Thickne

SS

100.0%

100.0%

100.0%

100.0%
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30

20

GB Wall Thickness
<3

[]4-6

-7

10

Count

11-20 31-40 51-60
21-30 41-50

Age Group in years

There was not much significance of comparison ofMA@Bwith

different age groups except in youngest age groere ihere is a slight

high incidence of increase in gall bladder waltkimess.
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Comparison of gender and GBWT

GB Wall Thickness Total |P value
<=3 4-6 >=7
Gender | Male Count |12 28 3 43
%
within | 27.9% [65.1% |7.0% |100.0%
Gender
%
within
GB
38.7% |45.2% |42.9% |43.0%
Wall
Thickne
Ss
Female |Count |19 34 4 57
%
within [ 33.3% [59.6% |7.0% |100.0%
Gender
%
within
61.3% |54.8% |57.1% |57.0%
GB
Wall 0.89
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Thickne

SS

Total

Count

31

62

100

%

within

Gender

31.0%

62.0%

7.0%

100.0%

%

within

GB

Wall

Thickne

SS

100.0%

100.0%

100.0%

100.0%
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40

30-

GB Wall Thickness

<=3
= [4-6
o]
O -7
Male Female
Gender

No significant association was found between geralet gall

bladder thickness.
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GB Wall Thickness Total
<=3 4-6 >=7 P value
Pulse |Normal |[Count |31 50 0 81
% Less
within | 38.3% |61.7% |.0% 100.0%| than
Pulse 0.001
%
within
GB
100.0%| 80.6% |.0% 81.0%
Wall
Thickne
Ss
Abnorm | Count
0 12 7 19
al
%
within | .0% 63.2% |36.8% |100.0%
Pulse
%
within | .0% 19.4% |100.0%|19.0%
GB
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Wall

Thickne

SS

Total

Count

31

62

100

%

within

Pulse

31.0%

62.0%

7.0%

100.0%

%

within

GB

Wall

Thickne

SS

100.0%

100.0%

100.0%

100.0%
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60

GB Wall Thickness

B3
- []a-6
c
o]
O -7
Normal Abnormal
Pulse

There was high significance between abnormal pulse
tachycardia and GBWT. The pulse rate was more afadoin patients

with higher gall bladder thickness.
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COMPARISON OF BLOOD PRESSURE AND GBWT

GB Wall Thickness | Total P
<=3 | 46 | >=7 value
Blood Normal Count
29 40 2 71
Pressure
% within
100.0
Blood 40.8%| 56.3%| 2.8% o
0
Pressure
% within 0.001
GB Wall |93.5%| 64.5% 28.6% 71.0%
Thickness
Abnormal Count 2 22 5 29
% within
100.0
Blood 6.9% | 75.9% 17.2% ”
0
Pressure
% within
GB Wall | 6.5% | 35.5%| 71.4% 29.0%
Thickness
Total Count 31 62 7 100
% within
100.0
Blood 31.0%)| 62.0%| 7.0% ”
0
Pressure
% within
100.0| 100.0 100.0| 100.0
GB Wall
% % % %
Thickness
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50

GB Wall Thickness

Count

Normal Abnormal

Blood Pressure

There was significant association which shows tmatthe gall

bladder wall thickening increases there is chancgotinto hypotension

or shock.
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PLATELET COUNT AND GBWT

GB Wall Thickness Total |P value
<=3 |4-6 >=7
Platelet Normal Count
0 1 0 1
Count
%  within
Platelet .0% 100.0% .0% 100.0%
Count
%  within
GB  Wall|.0% 1.6% |.0% 1.0%
Thickness
Mild Count 12 4 0 16 <0.001
%  within
Platelet 75.0% | 25.0% | .0% 100.0%
Count
%  within
GB  Wall[38.7% [6.5% |.0% 16.0%
Thickness
Moderate  Count 14 7 0 21
%  within
66.7% | 33.3% | .0% 100.0%
Platelet
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Severe

Very Severe

Life

Threatening

Count
%  within
GB  Wall
Thickness
Count
%  within
Platelet
Count
%  within
GB  Wall
Thickness
Count
%  within
Platelet
Count
%  within
GB  Wall

Thickness

Count

%  within

45.2%

13.2%

16.1%

.0%

.0%

.0%

62

11.3%

33

86.8%

53.2%

10

83.3%

16.1%

58.3%

.0%

.0%

.0%

16.7%

28.6%

41.7%

21.0%

38

100.0%

38.0%

12

100.0%

12.0%

12

100.0%




Total

Platelet

Count

%  within

GB  Wall

Thickness

Count

%  within

Platelet

Count

%  within

GB  Wall

Thickness

.0%

31

31.0%

100.0%

11.3%

62

62.0%

100.0%

71.4%

7.0%

100.0%

12.0%

100

100.0%

100.0%
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40

.
30+
20-
GB Wall Thickness
10- -<:3
= 46
o]
o 0 Bl>-7
Y W %, % %, %
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©

Platelet Count

There was high significance in the association betwthe level of
thrombocytopenia and the increase in GBWT. As tlagefet count falls
the gall bladder wall thickness increases. Galtitéa thickness is more

than when there critical fall in level of platel¢tslife threatening level.
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Haematocrit (PCV) and GBWT comparison

GB Wall Thickness Total |P value
<=3 4-6 >=7
PCV Low Count 22 25 0 47
% within 100.0
46.8% [ 53.2% | .0%
PCV %
% within
GB Wall|71.0% 40.3% |.0% 47.0%
Thickness
Nor <0.001
Count 9 35 3 47
mal
% within 100.0
19.1% | 74.5% | 6.4%
PCV %
% within
GB Wall|29.0% |56.5% |42.9% |47.0%
Thickness
High Count 0 2 4 6
% within 100.0
.0% 33.3% | 66.7%
PCV %
% within
.0% 3.2% |57.1% 6.0%
GB Wall

65




Total

Thickness

Count

% within

PCV

% within

GB Wall

Thickness

31

31.0%

100.0

%

62

62.0%

100.0

%

7.0%

100.0

%

100

100.0

%

100.0

%
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40

304

20

GB Wall Thickness

Count

Low Normal High

PCV

There was high significance statisticatlyring comparison of

HCT/PCV with GBWT, suggesting that there is higiptasma leakage

with increasing GBWT causing elevated HCT levels.
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COMPARISON OF BLEEDING MANIFESTATIONSAND GALL

BLADDER WALL THICKNESS

GB Wall Thickness | Total P
<=3 | 4-6 >=7 value
Bleeding
Manifestat Yes Count 1 22 7 30
ions
% within
Bleeding 100.0
3.3% | 73.3% 23.3%
Manifestat %
ions
% within
100.0
GB Wall | 3.2% | 35.5% 30.0%
%
Thickness
<0.00
No Count 30 40 0 70
1
% within
Bleeding 100.0
42 9% 57.1% .0%
Manifestat %
ions
% within | 96.8% 64.5% .0% | 70.0%
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GB Wall
Thickness
Total Count
% within
Bleeding
Manifestat|
ions
% within
GB Wall

Thickness

31

31.0%

100.0

%

62

62.0%

100.0

%

7.0%

100.0

%

100

100.0

%

100.0

%
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50

GB Wall Thickness

Count

Yes No

Bleeding Manifestations

The comparison showed high statistioghificance, meaning that

there was high incidence of bleeding or DHF whea ¢fall bladder

thickness was more than or equal to 7mm.
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COMPARISON OF SERUM UREA WITH GBWT

GB Wall Thickness Total
P value
<=3 4-6 >=7
Blood
<40 Count 30 46 0 76
Urea
%
within
39.5% | 60.5% .0% | 100.0%
Blood
Urea
%
within
GB Wall| 96.8%  74.2% | .0% | 76.0%
Thickne
SS
> 40 Count 1 16 7 24
%
within
4.2% | 66.7%  29.2%  100.0%| <0.001
Blood
Urea
%
3.2% | 25.8% 100.0% 24.0%

within
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GB Wall
Thickne
Ss
Total Count
%
within
Blood
Urea
%
within
GB Wall

Thickne

SS

31

31.0%

100.0%

62

62.0%

100.0%

7.0%

100.0%

100

100.0%

100.0%
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50

GB Wall Thickness

Count

<40 > 40

Blood Urea

There was significant statistical outcome for thenparison, which
suggests that the increased GBWT which is a meadwplasma leakage

can cause renal failure as suggested by elevatedewels.
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COMPARISON OF SERUM CREATININE WITH GBWT

GB Wall Thickness Total
P value
<=3 |4-6 >=7
Serum
<1 Count 31 53 2 86
Creatinine
% within
Serum 36.0% 1 61.6% |2.3% | 100.0%
Creatinine
% within
GB Wall| 100.0%)| 85.5% |28.6% | 86.0%
Thickness
>1 Count 0 9 5 14 <0.001
% within
Serum .0% 64.3% | 35.7% | 100.0%
Creatinine
% within
GB Wall|.0% 14.5% | 71.4% | 14.0%
Thickness
Total Count 31 62 7 100
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% within
Serum 31.0% 1 62.0% |7.0% | 100.0%
Creatinine
% within
GB Wall{100.0% 100.0%| 100.0% 100.0%

Thickness
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60

GB Wall Thickness
<3

[4-6

-7

Count

<1 >1

Serum Creatinine

This comparative study showed high diaiksignificance, similar

to the one with blood urea level, suggesting thataase in GBWT is

associated with a high incidence in renal failure.
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COMPARISON BETWEEN TOTAL BILIRUBIN AND GBWT

GB Wall Thickness Total
P value
<=3 4-6 >=7
Bilirubi
<1 Count |31 56 4 91
n
%
within
34.1% [61.5% (4.4% | 100.0%
Bilirubi
n
%
within
GB
100.0% 90.3% 57.1% 91.0%
Wall
Thickne
SS
>1 Count |0 6 3 9
%
within
.0% 66.7% | 33.3% | 100.0%] 0.002
Bilirubi
n
% .0% 9.7% |42.9% |9.0%
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Total

within

GB

Wall

Thickne

SS

Count

%

within

Bilirubi

n

%

within

GB

Wall

Thickne

SS

31

31.0%

100.0%

62

62.0%

100.0%

7.0%

100.0%

100

100.0%

100.0%
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60

GB Wall Thickness

<=3
= 46
5
O -7
<1 >1
Bilirubin

There is statistical significance with the compami®f GBWT with

total bilirubin suggesting that there is high iremde of liver cell failure

with increase in GBWT

79



COMPARISON OF GBWT AND PERINEPHRIC COLLECTION

GB Wall Thickness Total
P value
<=3 4-6 >=7
Perinephri
C Present Count 0 10 7 17
Collection
% within
Perinephri
.0% 58.8% |41.2% |100.0%
C
Collection
% within
GB Wall|.0% 16.1% | 100.0% 17.0% |<0.001
Thickness
Absent Count 31 52 0 83
% within
Perinephri
37.3% 62.7% | .0% 100.0%
C
Collection
% within
GB Wall|100.0%| 83.9% |.0% 83.0%
Thickness

80




Total

Count

%  within

Perinephri

C

Collection

%  within

GB Wall

Thickness

31

31.0%

100.0%

62

62.0%

100.0%

7.0%

100.0%

100

100.0%

100.0%
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60

GB Wall Thickness

Count

Present Absent

Perinephric Collection

There is high statistical significance the comparative data
suggestive that increased GBWT is associated wihers plasma

leakage as evidenced by perinephric collection.
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COMPARISON OF GBWT AND SGOT

GB Wall Thickness Total
P value
<=3 4-6 >=7
SGOT <200 Count |19 21 0 40
%
within |47.5% | 52.5% .0% 100.0%
SGOT
%
within
GB
61.3% 33.9% | .0% 40.0%
Wall
Thickn
ess
>200 Count |12 41 7 60
%
within 20.0% |68.3% |11.7% | 100.0%| 0.003
SGOT
%
within
38.7% | 66.1% |100.0% 60.0%
GB
Wall
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Total

Thickn

€ess

Count

%

within

SGOT

%

within

GB

Wall

Thickn

€SS

31

31.0%

100.0%

62

62.0%

100.0%

7.0%

100.0%

100

100.0%

100.0%
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50

40

304

Count

<200 > 200

SGOT

85

GB Wall Thickness
Bl <=3

46

-7




COMPARISON BETWEEN SGPT AND GBWT

GB Wall Thickness Total
P value
<=3 4-6 >=7
SGPT <200 Count |19 21 0 40
%
within |47.5% | 52.5% .0% 100.0%
SGPT
%
within
GB
61.3% 33.9% | .0% 40.0% |0.003
Wall
Thickn
ess
>200 Count |12 41 7 60
%
within |20.0% |68.3% |11.7% | 100.0%
SGPT
%
within
38.7% | 66.1% |100.0% 60.0%
GB
Wall
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Total

Thickn

€ess

Count

%

within

SGPT

%

within

GB

Wall

Thickn

€SS

31

31.0%

100.0%

62

62.0%

100.0%

7.0%

100.0%

100

100.0%

100.0%
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50

GB Wall Thickness

Count

< 200 > 200

SGPT

Comparison between both SGPT and SGOm @BWT showed

statistical significance suggesting that more plassakage is associated

with liver injury.
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DISCUSSION

Dengue is a vector borne disease thatdnased recurrent epidemics
throughout the world. This study was conducted w@asducted at the
time of the epidemic in 2016. A similar epidemicoged in 2015 which
caused a great deal of mortality and morbidity wigioout the country.
The study was done in a tertiary government hdspikeere at the time
most of the attention was given to the recent derilgeakout. And since
it was higher referral centre most of the casesewaready either
diagnosed or were in poor condition that requiregent medical

attention.

The most crucial part of treatment of denguthe monitoring of the
critical phase of dengue. This part is crucial ttie# patient may be
asymptomatic to begin but will be having early teas of plasma
leakage. Only if the plasma leakage is early diagdacan the disease be
prevented from going for further complications. @rmmmplications sets

in dengue has a high mortality rate.

The critical phase of dengue fever is dipseonitored by blood
investigations mainly haematocrit and platelet ¢odihis is a laborious
task especially at the time of epidemic where thigotatories will be
over-flooded. Research has been underway since yearg for better,

faster methods of assessing plasma leakage. Qhe pfactical approach
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Is the assistance of radiological techniques naraééhasound to detect
serositis i.e. seepage of fluid in spaces linintermal organs. Many
studies have revealed the importance of gall bladddl thickening in

dengue. Although acalculous cholecystitis is a padengue spectrum of
diseases, the increase in gall bladder thicknes®&an found to correlate
to the severity of plasma leakage. There has bemrep study in many

journals and research centres where they used sHrasound to assess
the gall bladder wall thickness and found out th&ta reliable method to
assess disease severity and plasma leakage. A&lsolthve been reports
of other signs of serositis such as pleural effusiperinephric fluid

collection and perihepatic fluid collection to hakielped in assessing

status of dengue fever.

In the current study onetime assessn@ntlO0 patients of
confirmed dengue fever was done with signs of biggditals, complete
blood count, liver function test, renal functiosttand ultrasound for gall

bladder wall thickness.

The date was compiled and using statistmals were analysed.
The current was almost in par with the observatiohsimilar studies

done outside.

Comparing the different variables of the study sded the
importance of gall bladder thickness.
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Age groups and gender did not give much statissaghificance
when compared with gall bladder wall thickness.yOolbservation was
that it was slightly more in younger population.talé like pulse and
blood pressure were greatly deranged when it cangaft bladder wall
thickness of 7 and above. This is backed up bysstatl significance
hence proves that plasma leakage is directly ptigoad to gall bladder

wall thickness.

It was also noted that bleeding manifestations alas higher in
cases of gall bladder wall thickness more than 7niitms helps in
monitoring for gall bladder wall thickness in stalpbatients to detect
whether they are having increasing thickness whiuggest that they high
chance of bleeding. Early diagnosis of DHF can beedby following

this test.

The increased gall bladder wall thickness also tpdirto high
incidence of multi organ damage as evidenced byirttieease in blood
urea, serum creatinine, total bilirubin, liver emms. All these variables
have statistical significance in comparative datalysis. Also to be
noted is the incidence of perinephric collectiors@tect patients who had
bleeding manifestations, multiorgan failure andcéhall suggestive that

this may be a finding associated with severe dengue
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The low platelet count and high haematocrit waseatly
proportional to gall bladder thickness, and shostatistical significance.
This would mean gall bladder wall thickening carnused as a method of
assessing plasma leakage along with haematocriplabtelet count. This
will reduce the number of needle pricks, the lesaenber of infection

spread, and much lesser need of laboratory assestan

The study also had various short comings. The staydone in a
tertiary hospital so the study group included nyostevere dengue
infected patients who were referred from primary secondary care
hospitals. This might caused a greater number oplpevho were in the
extreme zone of to have been included in the stAtbo many patients
are on domiciliary treatment for dengue and couwt be include in the
study. The laboratory values can also can havehigse of errors which
can also affect a part of the study. A follow updst was not included
which would have thrown more light as to aspectshafv many the

variables would have shifted further more in tharse of time.
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CONCLUSION

From the study, it has come into cosidn that gall bladder wall
thickness is a significant contributor to assesgrméplasma leakage and
hence the severity of dengue. Many authorised esudave backed up
this observation. The main advantage of this metbdtat it a fast and
easily approachable method and can be easily pealcin most centres.
With this added tool the monitoring of dengue p#gebecome more
comprehensive and hopefully can used to curb thsetordengue
associated complications like dengue shock syndrdsaay other tools
for better assessment of dengue severity and niomgtare in research so
are research for vaccines and drugs. Hopefullghaise will ensure that
the morbidity and mortality of dengue and contmblend someday the

disease itself be brought into control.
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“GALL BLADDER THICKNESS IN DENGUE AND ITS
ASSOCIATION WITH DISEASE SEVERITY”
PROFORMA

Name: Age/Sex:
Address: Occupation:

SYMPTOMS:
Fever
Myalgia and arthralgia

Bleeding manifestations

PAST HISTORY:
Any co morbid illness

Previous history of dengue

PERSONAL HISTORY:
Any significant past history

GENERAL EXAMINATION:

Level of consciousness

VITAL SIGNS:
PR-
BP-
RR-
TEMP-

SYSTEMIC EXAMINATION:

CVS:



RS:
ABDOMEN:

CNS

INVESTIGATIONS

COMPLETE HEMOGRAM
RFT

LFT

Dengue IgM

USG Abdomen
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INTRODUCTION

One of the greatest tragedies in modern world is the rise in
fhe viral infections eausing epidemiss and pandemics claiming thousands
af lives. Adding to the problem is the lack of specific treatment in most
of these diseases. So the only option tha. leaves is the sccurate and early
diagnosis of these discases.

One such disease is the Dengue fever caused by Dengue
virus. Came into limelight Just about So years back, the disease is now
prevalent in more than 100 countries causing mortality end morbidity
year after year. The incidence of dengue in endemic countries is arourd
50 million annually At any given time about 0% of the world's
population is at risk of acquiring dengue infection. In 2005 the world
bealth assembly revised the infernational health regulations adding dengue
1o the list of disease of puslic health emergencies due to the rapid
spread of the discase.

Dengue fever produces a wide spectim of disease
manifestations ranging from mild febrile illness 1o severe foms like
dengue hemonhagic fever and dengue shock syndrome. S0 the main
challenge a physician faces in an epicemic of dengue is mondtoring of
patients to look for early signs of deterioratior. It has been possible by
mezns of an arrey of laboratory investigations.

Plusma leakage is the mos: common internal abnormality

associated with dengue infection and most complications are directly



INFORMATION SHEET

We are conducting a study 66ALL BLADDER THICKNESS IN
DENGUE PATIENTS AND ITS CORRELATION WITH THE
DISEASE SEVERITY” among patients attending Rajiv. Gandhi
Government General Hospital, Chennai and for thaitr ycooperation is
valuable to us.

The purpose of this study is to assasssensitivity of ultrasound
abdomen in detecting subclinical plasma leakag#getected by an increased
gall bladder thickness and its comparing with tisease severity.

We are selecting certain cases and if you are feligtble, we may be
using your blood samples to do necessary testsamdyan ultrasound of the
abdomen which in any way do not affect your firggdart or management.

The privacy of the patients in the research will aintained
throughout the study. In the event of any publaatr presentation resulting
from the research, no personally identifiable infation will be shared.

Taking part in this study is voluntary. You areefr® decide whether
to participate in this study or to withdraw at amye; your decision will not
result in any loss of benefits to which you aresotfise entitled.

The results of the special study may be intimateglau at the end of
the study period or during the study if anythindgosnd abnormal which may

aid in the management or treatment.

Signature of Investigator Signature of Participant

Date :

Place :
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PATIENT CONSENT FORM

Study Detail : “GALL BLADDER THICKNESS IN DENGUE
AND ITS CORRELATION WITH DISEASE
SEVERITY”

Study Centre : Rajiv Gandhi Government General Hospital, Chennai.

Patient’s Name
Patient’s Age
Identification Number

Patient may check/j these boxes

a) | confirm that | have understood the purpose otpdure for the above study. | have
the opportunity to ask question and all my questiamd doubts have been answered t
my complete satisfaction.

b) 1 understand that my participation in the studydkintary and that | am free to
withdraw at any time without giving reason, withaoy legal rights being affected. D

c) lunderstand that sponsor of the clinical studigeat working on the sponsor’s behalf,
the ethical committee and the regulatory autharitvél not need my permission to
look at my health records, both in respect of eurstudy and any further research that
may be conducted in relation to it, even if | witln from the study | agree to this
access. However, | understand that my identity motl be revealed in any information
released to third parties or published, unlesgaquired under the law. | agree not to
restrict the use of any data or results that drgga this study. D

d) I agree to take part in the above study and to &pmiph the instructions given during
the study and faithfully cooperate with the stuelgrh and to immediately inform the
study staff if | suffer from any deterioration iryrhealth or well being or any
unexpected or unusual symptoms. D
[]

e) | hereby consent to participate in this study.

f) I hereby give permission to undergo detailed clihexamination and blood

investigations as required. D
Signature/thumb impression Signature of Investigator
Patient’s Name and Address: Study Investigator's Name:

Dr. RAMU KRISHNAN. U
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