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LABORATORY EVALUATION OF BLEEDING

DIATHESIS IN MEDICAL ICU PATIENTS

Sathish Kumar.M?, Penchalaiah.R?, Margaret Chellaraj®

ABSTRACT

INTRODUCTION: Bleeding diathesis is a very common occurrence in critically
Il patients. The cause is usually multifactorial.
AIMS and OBJECTIVES: To study about the incidence and the type of bleeding
diathesis occurring in critically ill patients in the medical 1CU.

To analyse and tabulate the common aetiologies of coagulopathy occurring in
medical ICU patients.
MATERIALS and METHODS: 50 patients admitted in medical ICU were
selected irrespective of the presence of clinical bleeding and patient underwent the
guestionnaire and the following investigations namely prothrombin time (PT),
activated partial thromboplastin time (aPTT), Platelet count, D dimer and

Fibrinogen.

1 Post graduate in Internal Medicine, Institute of Internal Medicine, RGGGH
2 Professor of Medicine, Institute of Internal Medicine, RGGGH
3 Professor of Hematology, Dept of Hematology, RGGGH



RESULTS: Out of 50 patients 26 patients had coagulation abnormality. Any drop
in platelet count or prolongation of PT, a PTT was considered coagulation
abnormality. 23 patients out of 50 had thrombocytopenia with majority of patients
having drop between 80,000 and 1 lakh cells per cu.mm. 3 patients had prolonged
PT and 10 patients had prolonged aPTT. 1 Patient had DIC who was found to have
thrombocytopenia, prolonged PT and aPTT. Sepsis was found to be the commonest
etiology of coagulopathy and thrombocytopenia was the commonest coagulation
abnormality in our study. Renal failure, liver failure and antithrombotic drugs were
the other major causes.

CONCLUSION: A rationale approach must be developed in treating critical care
patients with abnormal coagulation. Too much aggressive transfusions can do more
harm than good. A good clinical judgement along with updated knowledge is
required to treat such patients.

KEY WORDS: coagulopathy, disseminated intravascular coagulation (DIC),

Prothrombin time (PT), activated partial Thromboplastin time (aPTT ), sepsis



INTRODUCTION

Bleeding diathesis is common in critically ill patks. Patients may
have clinical bleeding or only laboratory abnorined in hemostatic tests.
Thrombocytopenia, prolongation of PT or aPTT orhbddw fibrinogen and
increased fibrin degradation products are the drpeabnormalities. The
mortality is higher in ICU patients with bleedingentlency. These

abnormalities can be independent predictors ofigaifv

Unnecessary transfusion at some clinical situat@ars do more harm
to the critically ill patient. Use of anticoagulanto prevent deep venous
thrombosis has also increased the risk of bleedliggre is also concern
regarding the risk of bleeding when performing siva procedures in these

patients.

Some causes of thrombocytopenia like thrombotiornttrocytopenic
purpura should be recognized promptly as they dartHreatening and also

amenable to treatment if identified early.

There is a recent trend to follow restrictive st in blood
transfusion which has shown that mortality is inya@ compared to liberal
strateg¥. Now there is an increase in awareness of hareifetts of massive

transfusion.



Our study aims at determining the incidence anckgypf bleeding
diathesis that commonly occur in our medical IC@Etiéhts are screened for
bleeding diathesis by the following tests namebtgdet count & peripheral
smear, PT, aPTT, D-dimer and Fibrinogen irrespect¥ the presence of
clinical bleeding. The incidence and the type of@mality in the hemostatic
tests and the underlying probable causes for thedilg tendency are to be

identified in this study.
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AIMS & OBJECTIVES

1. To study about the incidence and the type of blegdiiathesis
occurring in critically ill patients in the mediciIU.
2. To analyze and tabulate the common etiologies dagumpathy

occurring in medical ICU patients.
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REVIEW OF LITERATURE

NORMAL COAGULATION CASCADE :

Coagulation of blood requires a cascade of reastwmch ultimately
converts fibrinogen to fibrin. The clotting facsoalong with calcium and
phospholipids are involved in fibrin formation. Twpathways namely
intrinsic and extrinsic exist which leads to a fimmmon pathway that

results in clotting of bloot

In intrinsic system, high molecular weight kininogand kallikrein
activates factor XII which activates factor XI whidurther activates factor
IX. Activated factor IX along with factor VIII form a complex which
activates factor X. Xa along with factor V, phospbids and calcium

converts prothrombin to thrombin.

The extrinsic system involves activation of tistu®mboplastin factor
which activates factor VII. Vlla activates IX and #hally joining the
common pathway. The thrombin is a serine proteadechw catalyzes
fibrinogen to fibrid. Fibrin meshwork initially a loose network gets

stabilized by factor XIIl (Hageman factor) in theepence of calcium.



CHECKPOINTSIN COAGULATION CASCADE

» There are checkpoints for coagulation cascade wihith prevent
excess clot formation and also inappropriate dangtion.

> Tissue factor pathway inhibitor inhibits the exsimn system of the
coagulation cascade.

> Tissue plasminogen factor activates plasminogeatasmir?.

» Plasmin lyses fibrin and fibrinogen and form Fibridegradation
Products (FDP) that inhibit thrombin.

» Antithrombin Il is a protease that inhibits cloiy factor activities
thereby preventing clot formation. Thrombomodulimms a complex
with thrombin and activates Protein C. Protein @ctivates factor V

and VIII thereby limiting clot formatich



Fig 1: COAGULATION CASCADE
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DISORDERS OF HEMOSTASISIN CRITICALLY ILL

MEDICAL ICU PATIENTS

Coagulation abnormalities are very common in albcill patients.
History and clinical examination plays a major rimle@ssessing such patients.
Then comes the laboratory screening tests for hisiss All the lab values

must be interpreted according to the clinical soena

For eg. decompensated chronic liver disease andeDisated
intravascular coagulation can produce same patteooagulopathy yet the
prognosis are very different. There are many cadsegderangement of
coagulation in critically ill patients and the umigeng disorder may require

specific treatment. Hence it is vital to identihetcoagulation abnormality.

The site of bleeding and its severity should beess=d first. The
bleeding can be major, minor or fatal. The bleedimay follow a invasive
procedure. Generally coagulation abnormalities kgvafter 48 hours of

admission to ICU.

Coagulopathies can be clinical or subclinical (orgboratory
derangement without clinical bleeding). Aggresaransfusions can lead to
its own serious consequences like TRALI (Transfusilated lung injury)
Drug history of the ICU patient is very importarg the patient may be

getting multiple medications which can cause caatgui abnormalities

10



BASIC SCREENING TESTS:

The commonly used screening tests are PT, aPTTtlmadlatelet

count. D dimer and fibrinogen are measured if fhreoal situation demands.
aPTT:

aPTT measures the time needed to generate filmm beginning of

the intrinsic pathway.
Technique:

Citrated plasma, phospholipid and an activatingnadjke kaolin are
added together and incubated at room temperatiren €alcium is added
and the time necessary for clumping of kaolin isedb Normally it is less

than 25 to 35 seconds.
Abnormality:

This test is abnormal in factor deficiencies the mvolved in both
intrinsic and common pathways of coagulation cascHdhe factors are less

than 30 percentage then aPTT is prolonged.
Mixing study:

Mixing study is usually done in prolonged aPTT fistidguish from
factor deficiency and presence of inhibitors. Ratieample is mixed with
normal plasma in ratio of 1:1 and the test is regmfalf the aPTT is

11



corrected, there is factor deficiency. If it is lomaged it suggests presence of

inhibitor like lupus anticoagulants, paraproteitts e

Clinical significance:

It's a good screening test for factor deficiendige factor VI, IX,
XIl. These factors may be congenitally absent .Aeglicauses include liver
dysfunction and vitamin K deficiency. The presemufe inhibitors like
heparin, antithrombin 1ll, lupus anticoagulant gaalong aPTT. Hence aPTT

can be used to monitor heparin activity.

PT:

The time needed to generate fibrin after activatibaxtrinsic pathway

and common pathway is measured by PT.

Technique:

Citrated plasma and thromboplastin are incubatedaxh temperature.
Calcium is added and fibrin filaments are obsef¥ethe normal value can

vary from lab to lab. Generally it is between 12 %seconds

Clinical significance:

Inherited deficiency of factor VIl is rare. Acquireeauses are usually

the end stage liver disease and warfarin therapdR I(International

12



Normalized Ratio) allows comparison between lalmrras due to different

thromboplastin usage.

Fig2: COAGULATION FACTOR
ACTIVITY TESTED IN APTT IN RED
AND PT IN GREEN.
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Fig3: ABNORMAL COAGULATION
PARAMETERS

Test rasult

Cavse

PT prolonged, aPTT nomal

PT normal, aFTT prolonged

Both PT and aPTT prolonged

Factor Vil deficiency

Mild vitamin K deficiency

Mild liver msufficiency

Low doses of vitamin K antagonists
Factor V1Il, X, or X1 deficiency

Use of unrachonated hepann

Inhibiting antibody and/or
anti-phoepholipid antibody

Factor Xll or prekallikrein deficiency
(no relevance for in wivo coagulation)

Factor X, V. Il orfibinogen d=ficiency
Severe vitamin K deficency
Use of vitamin K antagonists
Global cloctting factor deficicnoy
Synthesis: Iver faiure
Loss: massive bleeding

Consumphon: LIG
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Other tests:

Thrombin time and Reptilase time measure fibrinogenversion to
fibrin and are prolonged when there is low fibriragas in inherited or
acquired dysfibrinogenemia. The thrombin time feeted by heparin but not
the reptilase time. Anti Xa assay is used to maoriigparin or low molecular

weight heparin activity.
Assessment of platelets quality and quantity:

Platelet count : Automated cell counter provides patelet count
based on size. If there is clumping the machine make it as an RBC.
Always thrombocytopenia must be confirmed by exangrthe peripheral
smear. Bleeding time is a crude technique whiclmatopredict bleeding risk
accurately’. Von willebrand factor assay and platelet aggregjoyn are

further studies than can measure platelet deperdagulation.
Fibrinogen quantity:

Fibrinogen plays an important role in coagulatiorasaade.
Hyperfibrinogenemia is usually implicated in chmnnflammation and
atherogenesis which may cause a thrombotic 'étatdlormal value lie

between 150 to 450 mg/dl.

15



Hypofibrinogenemia occurs in DIC, liver disease seie transfusion
(dilutional coagulopathy) and inherited diseasepétfibrinogenemia occurs

In pregnancy, acute phase reactant and female sex.
D-Dimer :

The latex particles are coated with mouse anti-hruniadimer
monoclonal antibodies. Test samples containing r@eds when mixed with

the latex particle suspension make the particlgtutigate.

The D-dimer levels are <0.5 ug/ml (expressed in FHWe D-dimer
level increases during pregnancy. It also risek age ( >70 yr). Rheumatoid
factor can give false positive D- dimer. Liver dise and DIC can have
increased FDP. In clinical practice, parallel meements of FDP and

D-dimer are useful for more accurate estimatiohygferfibrinolytic state’s.

D dimer is also positive in conditions like deemeas thrombosis,
sepsis and pulmonary embolism. Lipemia can alserfere with D dimer

measurement.

D dimer result should be interpreted along with BFT T and platelet
count. It is one of the FDP that is specific filariholysis. 0.5 microgram /ml

of D dimer suggests 1 microgram / ml of fibrinogemleaved.

16



COMMON BLEEDING DIATHESISIN

MEDICAL ICU PATIENTS

Thrombocytopenia :

It is the most common coagulation abnormality thaturs in critically
il patients. Thrombocytopenia can be due to deseaproduction or
increased destruction or sequestration. Incideraneey from 20 to 60 %

depending upon the cut off valde

Platelets are the first line of defense when erelotin is breached.
Highest incidence occurs in cases of sepsis. Usutabff value is less than
1,50,000 cells/cu.mm. But in critically ill patienthrombocytopenia can
defined as count less than 1,00,000 cells/cu.mmoldgly is usually

multifactorial in critically ill patient¥.

First and foremost problem is spurious thromboogtog which should
be ruled out before evaluating any patient withomhibocytopenia. EDTA
antibodies can cause clumping and hence we maydetv count. Such
sample should be repeated with citrate anticoagulahways confirm

thrombocytopenia by looking at the peripheral smear

17



ICU patients with thrombocytopenia have poor pragmowhen
compared with patients who have normal platelentsut is not necessary
to treat all patients with thrombocytopenia. At geme time we should not
miss serious conditions like heparin induced throoytopenia and
thrombotic microangiopathy. Each condition need$fedint treatment

modalities.

Current studies state that if patient is hemosdHlyicstable and has
thrombocytopenia, platelet transfusion can be valt till the count drops
less than 10,000 cells/cu.mm. If the patient isvatt bleeding platelet count
should be maintained above 50,000cells/cu.mm. F@urasurgical

procedures count should be maintained above 1,0@@0s/cu.mm.

Immunological causes : 3 major causes are hepamoiuced

thrombocytopenia, thrombotic microangiopathy anegdnduced.

18



Immunological causes of thrombocytopenia in

» Heparin induced thrombocytope
» Thrombotic microangiopatl

 Drug induced thromboctopel

HIT is a life threatening complication and the gemce is around 2
3 %.Heparin forms complex with platelet factor 4 antipavhich binds an
activates platelets threby causing thrombosis anthrombocytopenic
Thrombosiscan be arterial, venous or b'® .Patelets start to fall after fiv
days of heparinPlatelet cour startsto improve after 4 to 14 days

discontinuation of hepari

Patient who are supposed tcceive heparin should have a base
platelet count. Incidencof HIT is higher in surgical #n medical patien.
Standard assays feliT are Serotonin Release Assay (SRA) and The Hie

Induced Platelet Activation Assi(HIPA) '’

19



Manifestations of HIT

* Pulmonary embolis

» Deep vein thrombos

* Arterial thrombosis, acute coronary syndrome, St
* Peripheral arterial disee

» Adrenal haemorrha

» Venous limb gangrel

Diagnosisof HIT is not straight forward. It is a cliro pathologic

diagnosis along with test positive for PF4 antilec.

Four factors helpful in diagnosis of I

* The degree of thrombocytope
* The timing of the platelet fe
* Presence of thrombo

* Presence of other causes of thrombocytor

20



4 ‘T’ assessment of HIT

Category 2 Point 1 Point 0Point
Thrembocytopenia - 50%fall or -30-500 fall -« 30% fall
- Nadir 20-10C x10/L -Nacir 10-19¢10/L -Nadir« 10¢ 10/ L
Timing of platelet fall -5-10days -» 10 days -£ 1 day with no past
-<1day frecent -<daywthP/H history of haparin

- Histery of exposura

haparin 11-100 days

within past 30 days
Presence of thrombosis ar ather Proven thromhosis Prograssive / silent None
rare specific sequelae Skin Necrosis thrombosis
Ac systemic reaction Erythrematous lesions
after IV heparin bolus
Presence of other causes of thrombocytopenia None Possible Definitive
Possibility of HIT Total Points
High 6-8
Intermediale 46
Low 0-3
When to suspect?

If the platelet count falls by thirty percent or ma@nd if the patient has

new episodes of thrombosis or skin lesion betweand414 days of heparin

administration HIT should be suspected and patshduld be clinically

assessed.

21



Difference between type 1 and type 2 HIT l

Typel Typell
Frequency 10-20% 2-3%
MNadir Platelet/crmm 1,00,000 50,000
Timing of onset 1-3 days 5-10days
Antibody mediated MNone HIT antibody
(lgG-HeparinPF4)
Bleeding NIL Rare
Thrombosis NIL 30-50%
Treatment MIL Stop Heparin and use
nonheparin anticoagulants
Danger to life MNone Serious complications

endanger life

Management of HIT:

» Stop all heparin including low molecular weight aardi Xa.

» Do not give platelet transfusion.

» Use direct thrombin inhibitors like argatroban, itadin and add
warfarin when platelet count is above 1llakh celiston and also when

adequate INR is obtained.

22



DRUG INDUCED THROMOCYTOPENIA

The problem in diagnosing DITP is we often mistékas immune
thrombocytopenic purpura and also patient may eweeal that he/she is

taking herbal medicines which would have been thead etiology.

Pathogenesis :

DITP can cause life threatening bleeding tendemzy many times it
goes unrecognized. The drug dependent antibodeesoamed only in the
presence of sensitizing drugs. The drug binds lefa¢pitope on one side and
drug dependent antibody on other side thus creatisgndwich. Therefore
there is thrombocytopenia and hence the bleedindetecy. Moreover the

platelets improve when the drug is glycoproteir8atsr 15,

DITP should be suspected when there is unusual recwme of
thrombocytopenia and also when a patient presenih wecurrent
thrombocytopenia often recovering well in betwe€ommonest mistake is

diagnosing such people as immune thrombocytopenjuuoa.

23



CRITERIA FOR DIAGNOSING DITP l

1. Drug administration preceded thrombocytopenia; recovery from
thrombocytopenia complete and sustained after drug discontin-
ued

2. Cther drugs administered pnor to thrombocytopenta were
continued or reintroduced after discontinuation of the suspected

drug
3. Other etiologies of thrombocytopenia excluded

4. Re-exposure fo the drug resulted in recurrent thrombocytopenia
Levels of evidence
. Definite: all 4 critena met

2. Probable; Crteria 1-3 met
3. Possible: Cnterion 1 met
4

—r

. Unlikely: Criterion 1 not met

24



DITP (common drug

» Vancomycin, Rifampi
* Diclofenac

* Ranitidine

» Abciximab, eptifibatid
» Carbamazepine

 Hydrochlrothiazide, methyl do|

Log on to the following website for DITP datab:i

www.ouhsc.edu/platele Drug dependent antibodies assare not specific

and are not available widé®. Hence the diagnosis is based on clin

circumstances.
M anagement:

» Stop the suspected drug that catthrombocytopenia

» If clinical bleeding occurs maintain platelet coumbre than fifty
thousand cells/cu.m

» Drug dependent antibodies can persist lifelong agpatient shoul
avoid the drug indefinite

> Corticosteroids should be stopped when DITP isiomed®.

25



As a physician we should report the experiencento RDA adverse
event reporting system. It will also help to couastrthe database for the

future.

DITP should be suspected whenever there is an ahosaurrence of
thrombocytopenia. In ICU it is even more diffictdtdiagnose as the etiology
can be multifactorial. The management can be aplsiras stopping the

offending drug or beverage or herb.

THROMBOTIC MICROANGIOPATHIES(TMA)

TMA is a group of disorders characterized by miasoular

thrombosis.

TMA includes acquired Thrombotic Thrombocytopenucgura (TTP),
congenital TTP, Hemolytic uremic syndrome and sdaon thrombotic

angiopathy.

The first case was reported by Eli Moschowitz irsibdeen year old
girl who presented with fever, anemia, albuminuBhe subsequently died
and on post mortem her renal vessels showed hydhnembi. TMA

preferably affects central nervous system and kigine

26



Hemolytic Uremic syndrome (HUS) was identified ihildren who
developed rerafailure following a diarrheal illness. But HUS fmEnts

recovered well and didn’t have the same cours@ BF?..

TTP pentad includes renal failure, microangiopaktt@molytic anemie
CNS involvement, fever and thrombocytopenia. TTR {aagely describe in

females in the age group 10 to 39 ye

Pathogenesis:

ADAMTS13 is a metalloprotease that is necessancléave Vor
Willebrand factor (VWF. Large VWF multimers promotes intravasct
platelet aggregation and microvascular thromf% IgG autoantiodies
against ADAMTS13 in these patients prevent the Heperase activity
Plasma exchange is known to supthe enzyme which forn the basis of

treatment.

SEVERE SEPSISHASFOUND TO DECREASE ADAMTS13 LEVELS

Thrombi in capillaries of organs in or«of increasing severi I

S5 S =5
/ gland /
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RENAL MICROVASCULATURE SHOWING
INTRAVASCULAR THROMBI

N R

Liver and lungs are relatively spared. Any orgam lsa involved.

Incidence of TTP is common in age groups 30 to éary. Male to
female ratio is 1:2. Obesity , heredity and Africarcestry are risk factors for

TTP.

28



Clinical presentation:

Onset can be acute or insidious. CNS involvemetitides headache,

seizures, hemiparesis, lethargy, confusion, cordaoéimer focal deficits.

Bleeding tendencies include petechiae and purpDrgan bleeding

can OCcCur.

Acute renal failure occurs in 1f3of cases. 1/3 will present with
hemolytic anemia. Pancreatitis, heart failure angcaardial infarction can

occur. 1/8' can have hepatosplenomegaly.
L aboratory evaluation :

Anemia of hemoglobin <5 g/dl is seen in "1/8f cases. LDH values
are increased with usual value around 1200 IU/mturm haptoglobin is
reduced. Direct coombs test is negative in mosth@icases. Peripheral smear
shows schistocytes apart from thrombocytopeniateRt count is around
20,000 cells/cu.mm in half the patients. ADAMTS18tiaty can be

measured in citrated plasfiia

29
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| Differential diagnosis

e Congenital TTP (Upshe-Schulman Syndrome)

» TTP With acquired ADAMTS13 deficien

» Secondary thrombotic microangiopa

* Tissue transplant associa

» Cancer (erythroleukemia, metastatic carcinc
» Pregnancy associated (HELLP, eclamy

» Autoimmune disorders (SLE, APL

* Drugs (ticlopidine

» Hemolytic uremic syndron

31



PLAN OF MANAGEMENT

Glucocorticoid:( prednisone 2 mg/kg per day)
Plasmaexchang 1.5 volumes /day

Plasmainfusior 15-30 mL/kg if plasmaexchang is delayed

more than 12ours.

After plateletcoun exceeds 50,000/L, givaspirir 80 mg/day
and routine thromboprophylaxi (e.g., lowmolecula-weight
heparin)

Continue unti complete response for 3day: (platelets
>150,000/L,LDH normal), then decreasglasm: exchange to

every other dafor two more treatments and st

If response iglurable taper steroids

32



MONITORING IN TTP

* Monitoring:Neurologic status,Hemoglobin a
platelet count Blood film for schistocyte
, LDH , Serum electrolytes, calcium, blood u
nitrogen (BUN), creatinine, ECG, cardi
enzymes

¢« Common complications Cardiac
arrhythmias, infarctior Catheterassociate:
bleeding or thrombosis ,Citrate toxic
(hypocalcemia, alkalosis) a Minor allergic
reactions to plasn

33



SEPSISRELATED COAGULOPATHY

Sepsis related coagulopathy can vary from mild ratooy abnormality
in the coagulation parameters to Disseminated uaseular coagulation
(DIC) ?*. There is a complex interplay between hemostachanisms that
can either lead to a bleeding tendency or can @lesent with thrombosis.

Development of DIC is a poor outcome predictosepsis.
How coagulation system is activated in DIC duedpsss?

The tissue factor dependent pathway is the tridgeractivation of
coagulation pathway . The pro inflammatory cytokinexaggerated by
monocytes and macrophages upregulate the tisswer flous leading to

activation of coagulation system.

4 " Seplsis _\T\-\: I\.;/

Mic ruperldea

- 4
=4 l Morlocyﬁe s __ .
Tissue factor o b . - i
ression ibrin epcs; fon — :

Proinflar rlmdLulv I. Qp —-—-—-? I'
oytokines ,' -’ 8
- Jrsuﬁic ient

; Impairment of

rerrioval
anticocagulant

mecharisms /
=TT

Flasminogen
e - activator inhibitor 1
Endothelial cell - kdwatmn of “

endothdlizl cells

Figure showing activation of coagulation system in sepsisDIC
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Dysfunctional

anéig?ha\m,gg)llant fiblﬁ%lzfll;’[i]gtls?/rs]?elm Platelet activatiol
* Lower levels of * Release of * Platelet are
anti thrombin 11| plasminogen activated directl
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Treatment for sepsis induced Coagulop:

Fresh frozen plasma (FFP) :

FFP isusually indicated in septic patients with activedaing. No

role of prophylaxi&

Factor concentrates and fibrinogen:

It is usually indicatec in septic patients with active bleeding ¢

specific coagulation factor deficiencies. No rolemphylaxis.
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Platelets:

Platelets should be transfused in patients withef@a count of less
than fifty thousand cells/ cu.mm with active bleegi If the patient is not
bleeding then a threshold of upto 10 to 20 *1@an be allowed before

transfusion.

Vitamin K :
Vitamin K can be given parenterally 10 mg for 3yslan cases of

relative deficiency.

Heparin :
If the patient has less risk of bleeding it can used in purpura

fulminans and as a prophylaxis for deep venousibuasis (DVT).

Protein C concentrate has been tried in pediatjufation. Results

awaited.

Antithrombin:

In case of severe deficiency antithrombin is givdh.is not

recommended for Prophylaxis.

Management of sepsis related coagulopathy shouldnsider
combination therapies targeting inhibition of sJue Factor activated
coagulation in combined with restoration of antmwant pathways, as well
as cytokines removal.
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LIVER DISEASE AND COAGULOPATHY

Decompensated chronic liver disease is usually ghbuas a
hemorrhagic coagulopathy. These patients generdlave abnormal
coagulation tests. If PT is prolonged more thase8onds from control

certain procedures like liver biopsy or surgeryragrbe performed.

COAGULATION SYSTEM :

Coagulation system in liver disease is compleis & dynamic process
of hemostasis. There is decreased production tdriadl, V, VI, IX, X, XI,
XIII, fibrinogen, protein C, protein S and vitamid. Hence there is a
decrease in both pro coagulant and anticoagulaoteips. It is also a
hyperfibrinolytic state. Increased FDP and throoybopenia occur. Test
results may be suggestive of a bleeding tenderfay HEmostatic balance can

be tipped off either way by precipitating factoilselrenal failure, infections

etc®.
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Figure showing the coagulation abnormalitiesin liver disease

38



THROMBOCYTOPENIA IN LIVER DISEASE:

Thrombocytopenia can be due to myelosuppressiopdttes c virus
infection, thrombopoeitin deficiency, ethanol diréaxicity, low grade DIC

auto antibodies, folate deficiency), platelet sestpaion.

TEST FOR ASSESSING CAOGULOPATHY IN DCLD:

INR liver , thromboelastogram , thrombin generattone are more
accurate in assessing global hemostasis rathethkasonventional tests. But

still PT is used in Child Pugh scoring and INR $&d in MELD scoring.

MANAGEMENT :

10 mg parenteral vitamin K can given for 3 daysD&@LD patients
routinely. FFP should not be given routinely to OTlpatients who have
abnormal coagulation parameters in the absendeafat bleeding.

Hazards of unnecessary transfusion include TramsfuRelated Lung
Injury (TRALI), volume overload, increase in portaipertension and risk of

allergic reactions.
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Table showing management optionsin coagulopathy

dueto liver disease

RBC transfusion Bleeding patients Target Hb 7 to 8g/dl

Vitamin K Every patient May not be useful |if

patient has no

deficiency
Fresh frozen plasma doubtful in bleedinc May be used In
patients bleeding patients
when volume

expansion is not an

iIssue

Platelets Count less than 50,000 Limited data
Cryoprecipitate In patients who bleed Limited data
Prothrombin  complex In patients who bleed Limited data
concentrate
Desmopressin In patients who bleed Efficacy unproved
Aprotinin, tranexamic Patients with Can induce
acid, and epsilon amino hypofibrinogenemia thrombosis
caprioic acid Fibrinogen less than

100mg/dL
Recombinant factor VII In placing ICP devices Can induce

bleeding after surgery thrombosis

massive variceal bleed
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To conclude , hemostasis in patients with DCLD isoanplex issue
with opposing forces which are in dynamic equiliibni and are affected by
external factors like infection and renal failu@urrently, available tests for
hemostasis have a poor predictability for bleednghrombosis in patients
with DCLD. New tests like Thromboelastogram , thimmmtests may give a
better idea but need prospective studies. Butaiiiventional tests like PT,

INR are in use for evaluating the severity of tisedsé’

The role of specific interventions like antifibrigocs, platelet
transfusion and recombinant factors, anticoaguli@agge need to be defined

clearly.

Note : The INR liver is PT calibrated using plasfman patients with
DCLD instead of vitamin K antagonists like acitronand may resolve

variability of INR in these patients.
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COAGULOPATHY IN RENAL DISEASE

Usual clinical manifestations would be epistaxigteghiae and

bleeding from local site.

altered
platelet

granules

: latelet
dysfunctional P -
VWE e dysfunction

in uremia

decrease in
thromboxane

Peritoneal dialysis, conjugated estrogen, desmsioresrythropoietin

are all useful for improving bleeding time
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UREMIA AND ITSEFFECTSON PLATELETS ]

Normal axial red-cell flow, Anemia, resulting i loss of axial
hematocri: 230% red-cel| flow, hematocrit <30%
T - ey
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In anemia when the hematocrit falls below 30 ther®ss of laminar
flow (where the RBC will be in central portion amdatelets along the

endothelium normally).

Now the platelets are no longer easily availabltheoendothelium for

formation of platelet plug. Hence there is proldigaof bleeding time.

Estrogens decrease synthesis of L-arginine, wisch precursor of
NO, resulting in decreased production of cyclic GB#Pwell as an increased
production of thromboxane A2, and ADP which is caldor the formation
of platelet plugs.

They may also decrease protein S and antithromidrneahance factor
VII.

The dose of conjugated estrogens necessary to waneeding time
and clinical bleeding in uremia is 0.6 mg/kg i.widg 30 minutes O.D for 5

consecutive days
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COMMON ANTITHROMBOTIC DRUGSUSED IN ICU

ASPIRIN:

It is an antiplatelet drug that irreversibly inhibtyclooxygenase
enzyme. Its effect can persist up to days eveuadihdhe half life is 20 mins.

Platelet transfusion is the procedure for immediatersaf®.
CLOPIDOGREL:

It is a P2Y; antagonist that is metabolized by the liver and dasilf
life of six to fifteen hours. Platelet transfusisithe procedure for immediate

reversal.
UNFRACTIONATED HEPARIN:

It has indirect anti Xa and anti lla effect. It@lisicreases the action of
antithrombin by a factor of 10,000. Its half lieforty five to ninety minutes.

Protamine at a dose of 1 mg neutralizes 100 uhisfoactionated heparin.
LOW MOLECULAR WEIGHT HEPARIN:

Action is same as unfractionated heparin but makdyeffect. It is
cleared by the kidneys and half life is around dreoProtamine neutralizes
sixty percent of its effect. In case of life thahg bleeding use recombinant

factor VII.
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DANAPAROID:

A heparinoid with a ratio of anti Xa to anti ll&®20. It is excreted by

the kidneys. No specific antidote available . Hi#df is 24 hours.
FONDAPARINUX:

It is a synthetic pentasaccharide with indirecti afa effect. It is
eliminated by kidneys and has a half life of 172 hours. No specific

antidote available
BIVALIRUDIN:

It has direct antithrombin effect and commonly useadterventional

cardiac procedures. It is short acting (24 min).ddecific antidote available.
ARGATROBAN:

It is a direct thrombin inhibitor which has a hifé of 44 min and is

metabolized by the liver. No specific antidoteiklae.
VITAMIN K ANTAGONISTS (VKA):

It reduces functional levels of vit K dependent tiihg factors
(2,7,9,10). It is metabolized by the liver. Antidstare vit K parenteral and
prothrombin complex concentrates. If prothrombimpéex concentrates are

not available use FFP.
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DABIGATRAN:

It is a direct thrombin inhibitor and excretedthg kidneys. Half life is
around 13 hours. No specific antidote availablecdse of life threatening

bleeding use recombinant factor VII.

RIVAROXABAN, APIXABAN, EDOXABAN:

These are direct anti Xa inhibitors. Undergoes bwpatic and renal

metabolism. No specific antidote available.
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DISSEMINATED INTRAVASCULAR COAGULATION

(DIC)

Definition :

Disseminated intravascular coagulation (DIC) isliaic pathologic
syndrome in which extensive intravascular coaguabccurs as a result of
exposure or production of procoagulants inadequdialanced by natural

anticoagulant mechanisms and intrinsic fibrinolysis

Disturbance of the endothelium in the nmiaculation along with

inflammatory cells and release of inflammatory &yes play a key role in
the mechanism of DIC.

Diffuse multiple organ bleeding, hemorrhagic neispand thrombus
in large and medium blood vessels and microthrambmall blood vessels

are common findings at post mortem.
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Clinical conditions that complicate DI

Malignancy

Trauma

Sepsis

Obstetric complications (Abruptio placentae, HEL

syndrome)

Transfusion reactior

ORGAN DYSFUNCTION ASSOCIATED WITH DIC
Adrenals Hemorrhagic necros
CNS Coma, convulsior
GIT Bleeding, intestinal ischen
Lungs ARDS
Liver Hepatic failure, jaundic
Renal AKIl, acute cortical necros
CVS Shock, infarctio
Skin Purpura, bleeding from injul
sites
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LABORATORY FINDINGSIN DIC ]

Test Abnormality
Platelet count Decreased
Prothrombin time Prolonged
aPTT Prolonged
Fibrin degradation products Elevated
Protease inhibitors (e.q., protein C, AT, protein §) |Decreased

DIC SCORING SYSTEM

Definition of the scoring system for disseminated intravascular coagulation (DIC) as suggested
by the International Society of Thrombosis and Haemostasis (3)

Points 0 1 2 3
Platelet, count/nL =100 =50 <50
D-dimer, pg/mL =1.0 1.0-5.0 >5.0
Fibrinogen, g/L =1.0 =10
Prothrombin index, % =70 40-70 <40

The score ranges from 0 to 8 points. A scoring system for DIC of =5 points is compatible with overt

DIC.
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Purpura Fulminans:

Purpura fulminans is a severe, lethal form of DiGuhich vast areas
of the skin over the extremities and buttocks ugddremorrhagic necrosis.

The disease affects children predominantly andsicnally adult?’.

Diffuse microthrombi in small blood vessels andmsis are present
in biopsies of skin lesions. Onset can be withino24 weeks of a mild
infection like scarlet fever, or rubella, or carcocduring an acute infection
in patients with acquired or hereditary thrombojgisilaffecting the protein C

pathway.

Patients affected by purpura fulminans are sick hwiever,
hypotension, and bleeding from multiple sites #re/ usually have typical

laboratory abnormalities of DIC.
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MANAGEMENT OF DIC

First and foremost thing in DIC is to treat undamty disorder. For
example in sepsis antibiotics must be directed rsgathe organisms

responsible for sepsis Intensive support of vitaktions is needed.

Adequate Volume replacement and correction of l@xysion state,
acidosis, and oxygenation may improve blood flow axygen delivery to

the circulation.

Organ support measures like hemodialysis in AKI aedtilator for
respiratory failure are necessary if the patientettigos multi organ failure.

Vitals, renal and liver function must be monitopestiodically.

BLOOD COMPONENT THERAPY:

The past concept that transfusion can worsen Didliidated. Now it
Is rational to give platelet transfusion, cryoppsteite, Fresh Frozen plasma

or prothrombin complex concentrate in a patient vehactively bleeding.

Role of heparin in DIC is still controversial. Anfibrinolytics like
tranexamic acid has increased the risk of thronsbasd hence they are not

recommended routinefy.
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Antithrombin Il has been beneficial in small chal trials but not yet
approved for usage. Recombinant Activated ProteifA€C) has been
licensed in many countries for its usage in sepslls organ failure. Most

frequent side effect of APC is bleeding.

MEDICAL MANAGEMENT OF BLEEDING IN THE

CRITICALLY ILL

Pointsto note:

1. Dilutional anemia can occur if there is a massraadfusion . Hence it
Is better to follow restrictive strategy.

2. Hypothermia impairs coagulation. There is a 33%ucéidn in clotting
factor activity at temperatures less than 33 degeésus.

3. Acidemia can reduce activity of factor Il and Vi avell as depress

platelet function

DESM OPRESSI N:

Synthetic analogue of anti diuretic hormone. leases VWF from
endothelial storage sites. Dosage is 0.3 microggm/It lacks

vasoconstrictive activify. Transient headache, flushing can occur.
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FRESH FROZEN PLASMA:

FFP is prepared by centrifugation method and theateéd with a
solvent to inactivate lipid coated viruses like atgis C, B. Average volume
of FFP 1 unit is equal to 200 ml. Risk of TRALIless with solvent treated

FFP

FFP is used to replace clotting factor deficience#her single or
multiple factors. FFP is also used in TTP for plasaxchange. Clotting
factors must reduce by 30% to cause clinical blegdtour units of FFP will

increase the clotting factors by 10 %.

CRYOPRECIPITATE:

The following components are the major constitu@ntsyoprecipitate
1. Factors VIl and Xl
2. VWF
3. Fibronectin
4. Fibrinogen

1 unit contains 70 IU/ml of factor VIl and 140 noff fibrinogen.
Recommended if the bleeding is due to hypofibrimegeia and for

hemophilia if factor VIII not available. ABO complaility is not essential.
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FIBRINOGEN:

Minimum fibrinogen level required for hemostassO.75 g per litre.
Commercial fibrinogen preparations are not avadalph most of the

countries.

CRYOSUPERNATANT:

Supernatant plasma separated during cryoprecijtaggration. It has

VWE, factor XIII and fibronection. It is low in fittnogen and factor VIII.

PLATELETS:

Platelet transfusions are indicated to maintainredsplatelet count
according to the clinical setting. For e.g CNS suigs require minimum

platelet count of 1 lakh cell/cu.mm.

One single donor platelet is equal to 4 to 6 ranqmuled donors.

Platelet concentrates are slightly acidic and ve@waries from 150-300 ml.

Platelets are contraindicated in TTP and HIT. Oné of platelet
raises the count by 20,000 cells. Splenic sequ&straan produce different
results. It is usually given over a period of 30nsiusing a standard

intravenous set.
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ANTIFIBRINOLYTICS:

They act by inhibiting serine proteases like pliasioy reducing
conversion of plasminogen to plasmin, preventingspiin binding, and

displacing it from the developing clot.

Aprotinin is more effective when used prophyladticaand can
decrease the bloodloss during major surgeries iadedcwith massive blood

loss ,especially in cardiothoracic surgeries.

Aprotinin is given at dose of 14 mg and is quic&kcreted. Therefore

continuous infusion should be maintained.

LYSINE ANALOGUES:

Amino caproic acid and tranexamic acid are thensanalogues that

bind to plasminogen as it has five binding sites.

Aminocaproic acid half life is short and given iosé of 5 g i.v loading
over 1 hour and then 1 to 2 g every hour till blegdstops. There is lesser

risk of anaphylaxis.

Tranexamic acid at a dose of 10 mg /kg inhibitgitfidlysis (better
than aminocaproic acid) and has been used to redmeding after

tonsillectomy, prostate surgery and severe mengiaha
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COAGULATION FACTOR CONCENTRATES

Coagulation factor concentrates include Factor,XdHd Factor Vlla,
prothrombin complexes. They are commonly indicatedtrauma, liver

disease, and any oral anticoagulant toxicity.

They provide a rapid and easy method of improvingaglilation
stability without the hazard of FFP transfusionluwee load, or infections. At
a dose of 30 IU/ kg iv prothrombin complex cortcate reversed

coagulation deficiencies completé&ly

Recombinant Factor Vlla is approved for the managemof
Coagulopathy with inhibitors to factors VIII or JXut also effective in

patients with injury, thrombocytopenia, and orai@uagulants overdose.
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MATERIALSAND METHODS
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MATERIALSAND METHODS

The study was conducted in Intensive Medical Cargt (IMCU),
Institute of Internal Medicine, Madras Medical @&ge, Rajiv Gandhi
Government General Hospital, Chennai-600003 duttegperiod between

March 2014 and August 2014.

The laboratory work was done with the help of themhtology

department , MMC & RGGGH .

50 patients were studied who were admitted in IMCW, RGGGH .
a patient is said to have a coagulopathy if he/Bhe either one or

combination of following abnormalities
1. Thrombocytopenia (less than 1 lakh cells/cu.mm)
2. Prolonged PT
3. Prolonged aPTT

INCLUSION CRITERIA:

1. Patients with any medical illness admitted t&J I®ho do not have

primary hematological disease at the time of adomnss

2. Patient should have been in ICU for a minimumd®hours.
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EXCLUSION CRITERIA:

1. Patients who have already known hematological desea

2. Surgical ICU patients (e.g trauma patients)

Patients have their history taken according to @uestionnaire and

subjected to clinical examination and investigagion
The following tests of hemostasis are done onlyeonc
1) Platelet count and peripheral smear
2) PT (Prothrombin time)
3) aPTT (activated Partial Thromboplastin Time)
4) Fibrinogen
5) D-dimer

The results were analyzed and tabulated witthtip of EPI INFO

statistical software.
CONSENT:

Written and informed consent were obtained fromtlal participants

in feasible cases or their attenders
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ETHICAL COMMITTEE APPROVAL:

The study was approved by INSTITUTE OF ETHICAL COMMEE

of MADRAS MEDICAL COLLEGE.

CONFLICT OF INTEREST None

SPONSORSHIP : None
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OBSERVATION AND RESULTS
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OBSERVATION AND RESULTS

The results of the study were tabulated and agdlyZhe coagulation
parameters and their underlying etiology were aely. D- dimer and
fibrinogen were considered together with other dbasmrameters like PT,

aPTT and platelet count.

D-dimer can be elevated in venous thromboembolipregnancy,
advanced age, inflammatory conditions, liver disgasalignancy and recent

surgery. It is a sensitive but not a specific pa#mnto consider it separately.

Similarly Fibrinogen is also not a specific marki¢éican be elevated in
acute myocardial infarction, sepsis, pregnancyiammatory disorders and
peripheral vascular disease. Low levels of fibremwgs seen in conditions

like end stage liver disease, DIC and afibrinogaaem

The commonest laboratory abnormality in hemostasid common
critical care diseases that cause deranged comgulgrameters were

studied.
The following variable were included in the anadysi

Age, sex, serum creatinine, serum total bilirulpirgsence of clinical
bleeding, site of bleeding, anticoagulant usage, &ATT, platelet count,

peripheral smear, D-dimer and fibrinogen levels .
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D- dimer and fibrinogen abnormalities cannot be inmegd
independently. PT and aPTT must be considered hegeto confirmr

hemostatic abnormalit

RESULTS
The highest number of critical care patients (2&janin the age grot

13 to 39 years. There were 18 and 11 patientseimagie groups 4-59 and 60
-89 years respectively. Total number of patientslistl were 50. All the

patients were admitted in meal ICU.

Total No. of patients in each age group

25 A 21
18
20 -
15 - 11
M Total No. of patients in each
age group

10 A
5 -
0

13-39 40-59 60-89

Fig 1. distribution of study population age wise.
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13-39 21
40-59 18
60-89 4

Table 1. age wise distribution of study population

No. of patients (n=50)

35 -

30 A

25 A

20 -
B No. of patients (n=50)

15 ~

10 ~

presence of renal failure absence of renal failure

Fig 2: sex wise distribution of study population
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Majority of thepatients in our study were males (31). Females i@

in number.
Male 31 62
Female 19 38
Table 2: Sex wisedistribution of study population
60-89 11
9 B No of patients with
40-59 » coagulation abnormality
M Total No. of patients in each
age group
13
13-39 1
0 5 10 15 20 25

Fig 3: Distribution of patientswith coagulation abnormalitiesin

each age group.
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Total No. of

No of patients

Age (in years) patientsin each | with coagulation | Percentage (%)
age group abnormality
13-39 21 13 62
40-59 18 9 50
60-89 11 4 36

Table 3: Distribution of patientswith coagulation abnor malities

In each age group

Coagulation abnormality is considered as eitheradse in platelet

count or increase in PT or aPTT in our study. Dafimnd fibrinogen can be

elevated non specifically in sepsis and otheraaitconditions.

Majority of hemostatic abnormalities occurred I tmajority group

l.e 13- 39 years whereas least % of hemostaticraaily were observed

in elderly age group.
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Renal failure is also an important cause of blegdimthesis in ICU. It

can cause platelet dysfunction in the presencewhal platelet count.

Platelet dysfunction due to uremic toxins lead tolgnged bleeding

time.

Heparin is also used in CKD patients during hemalgdis.

Peritoneal dialysis,estrogen , desmopressin hauvedfdo improve

platelet function.

No. of patients (n=50)

30 %

M presence of renal failure

M absence of renal failure

Fig 4: shows number of patientswith renal failurein study population
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Renal failure No. of patients (n=50)
presence of renal failure 15

absence of renal failure 35

Table 4: showing the number of patientswith renal failure

in our study population

Serum creatinine of more than 1.5 was considera@ra failure for

the study purpose. 30 percent of ICU patients mstudy had renal failure.

The bleeding diathesis can be multifactorial in IG&tients. Uremia is

one of the important contributor of the coagulogat@en in ICU patients.
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Renal failure patients (n=15)

Ll

absence of Coagulopathy

M Renal failure patients (n=15)

presence of Coagulopathy

6.5 7 7.5 8 8.5

Figure 5: showingthenumber of patientswith renal failurewith and

without coagulopathy in our study population

Out of 15 patients with renal failure 7 people had abnormoalgulation
parameters. Uremia can cause abnormal plateletidnnwithout a reductiol

in platelet count.
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Coagulopathy Renal failure patients (n=15)

presence of Coagulopathy 7

absence of Coagulopathy 8

Table 5: showing the number of patientswith renal failurewith and

without coagulopathy in our study population

presence of Elevated liver paramete 7

Normal LFT 43

Table 6: showing the number of patientswith elevated liver parameters

in our study population
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86 %

No. of patients (n=50)

14 %

_

m presence of Elevated liver
parameters

® Normal LFT

Figure 6: showing the number of patientswith elevated liver parameters

in our study population

Out of 50 study patients 43 patients had normadrlifunction tes

parametrs and 7 had deranged LFT. Hemostasis in livezadis is comple

as there is reduction in both pro coagulant andc@agulant proteins.

there is a dynaio balance
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presence of Coagulopa 7

absencef Coagulopath 0

Table 7: showing all patientswith deranged LFT had coagulopathy

patients with deranged LFT (n=7)

M patients with deranged LFT
(n=7)

0

presence of Coagulopathy absence of Coagulopathy

Figure 7: showing all patientswith deranged L FT had coagulopathy

The coagulation abnormality was seen in almostpalients witl
deranged LFT. Commonest bleeding \in the form of melena followed &

hemetemesis and oral cavity bleed in our s
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Anemia No of patients

presence of anemia 36

absence of anemia 14

Table 8 : showsthe prevalence of anemiain our study population

Anemia was based on peripheral smear which showetdocgtic
hypochromic anemia in 36 out of 50 patient. Renmgjrii4 patients showed

normal study.

Anemia
40
35
30

25 -
20 A
15 A

B No of patients

10 A

presence of anemia absence of anemia

Figure 8 : showsthe prevalence of anemiain our study population
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Anemia also plays its role in bleeding diathesigtipalarly in renal
failure. When Hematocrit falls less than 30 therss of axial red blood cell
flow and platelets are not pushed to endothelidé sivhich can prolong

bleeding time.

presence 23

absence 27

Table 9 : showsthe prevalence of thrombocytopeniain our study

population

Thrombocytopenia

46%

M presence

M absence

Figure 9 : showsthe prevalence of thrombocytopenia in our

study population
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Thrombocytopenia is the most common coagulationoahbality in
ICU patients. In our study 46 % of study populatiwas found to have
thrombocytopenia. In critically ill patients cutfofalue of 1,00,000 cells /
cu.mm can be used instead of the usual 1,50,0Q8ea8 is no significant

bleeding tendency to occur between these cutofiesl

platelet count (cells/cu.mm) No. of patients

1 lakh to 80,000 13
79,000 to 50,000 6
49,000 to 20,000 3

<20,000 1

Table 10 : showsthe severity of thrombocytopeniain our study

population
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Thrombocytopenia

14

13
12
10
8

6 .

6 B No. of patients
4 3
2 I :
0 . . —

1 lakh to 80,000 79,000 to 50,000 49,000 to 20,000 <20,000

Figure 10 : showsthe severity of thrombocytopeniain our study

population

Majority of patients (13) had platelet counts betw®0,000 and 1 lakh
which may not cause major bleeding per se. 3 patibad platelet count
between 20,000 and 49,000 cells/cu.mm. Only oniergatad platelet count

less than 20,000 cells/cu.mm.
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Clinical bleeding No. of patientswith coagulopathy

presence 14

absence 12

Table 10 : showsthe occurrence of clinical bleeding in our study

population who had abnor mal coagulation

Clinical bleeding

absence

H No. of patients with
coagulopathy

presence

11 11.5 12 12.5 13 13.5 14 145

Figure 10 : Showsthe occurrence of clinical bleeding in our study

population who had abnor mal coagulation

More than half of the patients who had abnormal gotsion

parameters had clinical bleeding.
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Clinical bleeding typ No. of patient

Melena 7
Epistaxis 1
Oral cavity bleed 1
Skin bleed 3
Hematuria 2

Table 11 : showsthe occurrence of site of clinical bleeding in our study

population who had abnor mal coagulation

site of bleed

= No. of patients

2 -
1 _ -

melena epistaxis  oral cavity skin bleed hematuria
bleed

Figure 11 : showsthe occurrence of site of clinical bleeding in our study

population who had abnor mal coagulation
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Melena was the most common bleeding manifestatbowed by skin
bleed. Not even a single patient in our study hedthreatening bleeding

episode.

Antithrombotic drug usage No. of patients

No 44

Table 12 : showsthe usage of antithromboticsin our study population

Antithrombotic drug usage

M yes

Hno

Figure 12: showsthe usage of antithromboticsin our study population
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Antithrombotic drug usage

Aspirin 1
Acitrom 1
Heparir 4

Table 13 : showsthetype of antithrombotics used in our study

population

Antithrombotic drug usage

acitrom

aspirin H

0 1 2 3 4 5

H No. of patients

Figure 13: showsthetype of antithrombotics used in

our study population
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Presence of clinical bleeding 4

Absence of clinical bleeding 2

Table 14 : showsclinical bleeding in our study population who was on

antithrombotics for some indications

No. of patients on antithrombotics

4.5

4 -
3.5 4

3 -
2.5 A

2 A H No. of patients
1.5 A

1 4
0.5 -

0 - T

presence of clinical bleeding absence of clinical bleeding

Figure 14 : shows clinical bleeding in our study population who

was on antithrombotics for some indications

83



Antithrombotic are commonly used in ICU patientbeTproblem witt
these drugs arises when pat develops clinical bleeding or when a invas
procedure is planned. In our study six patients arasntithrombotics. Ot
of six, four patients developed clinical bleeditfpparin was the freque

drug that was used.

PT INR No. of patients

prolonged 3

nor mal 47

Table 15 : study population and PT INR prolongation

PTINR

50 -

40 -

30 A
B No. of patients

20 A

10 ~

prolonged normal

Figure 15 : study population and PT INR prolongation

Out of fifty patients studied 3 patients had PTigngation
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prolonged 10

normal 40

Table 16 : study population and aPTT prolongation

aPTT

40 -
35 -
30 -

25 -
20 - i No. of patients

15 -
10 ~

prolonged normal

Figure 16 : study population and aPTT prolongation

Out of fifty patients studied 10 patients had aRpfdlongatior
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Fibrinogen abnormality No of patients

No 43

Table 17 : study population and fibrinogen abnor mality

Fibrinogen abnormality

50
45
40
35
30
25
20
15 -
10 -

i No of patients

yes no

Figure 17 : study population and fibrinogen abnor mality

None of the study patient had hypofibrinogenemia.phtients ha

hyperfibrinogenemia i.e fibrinogen levels >450 nmg

Hyperfibrinogenemia can be elevated in sepsis, rasickerosis

coronary artery diseases and other chronic inflatang states. Hence it

always interpreted along with other coagulatiorst
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PT and aPTT No. of patients

prolonge 2

not prolonge 48

Table 18: study population and combined PT and aPTT abnor mality

PT and aPTT

not prolonged

@ No. of patients

prolonged

Figure 18: study population and combined PT and aPTT abnor mality

Out of fifty patients only 2 patients had combinBd and aPT"

prolongation
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D dimer positivity No of patient

Yes 43

No 7

Table 19 : study population and D dimer positivity

D dimer positivity

M No of patients

Figure 19 : study population and D dimer positivity

Almost majority of patients (43) had D dimer posty. Like
fibrinogen D dimer results should always be intetpd along with othe
coagulation tests. D dimer is sensitive but not pecdic marker fol
pulmonary embolism. It can be elevated in inflanmonat conditions,

liver disease and even in pregnai
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Thrombocytopenia+ PT and aPTT No. of patients

prolongation + D dimer positivity

Present 1

Absent 49

Table 20 showing patientswith thrombocytopenia + PT and aPTT

prolongation + d dimer positivity

Thrombocytopenia + PT and aPTT
prolongation + d dimer positivity

present I 1

B No. of patients

Table 20 showing patientswith thrombocytopenia + PT and aPTT

prolongation + d dimer positivity

Only one patient had thrombocytopenia + PT and apfblongation +

d dimer positivity. That patient had developed BKZondary to Sepsis
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Etiology of coagulpathy No. of patients

DIC 1
Sepsis 8
Liver disease 4
Renal disease 3
Antithrombotic drug induced 4
I mmunological thrombocytopenia 0
Others 6

Table 21 showing the common causes of coagulopathy in our study

population.
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Etiology of coagulpathy

mDIC

W Sepsis

M liver disease
M renal disease

W antithrombotic drug induced

@ immunological
thrombocytopenia

[ others

Figure 21 showing the common causes of coagulopathy in our study

population.

As in any other ICU patients sepsis ranks iin causing coagulopatt
followed by liver failure and antithrombotic drugsed renal failure. We di

not have any case of immune mediated thrombocyta
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DISCUSSION
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DISCUSSION

Coagulopathy is common in critically ill patienf®he spectrum varies
from mild abnormality in coagulation parameterdifio threatening bleeding.

The coagulopathy in critical care patients is ugualltifactorial.

With the latest update on management of coagulmstinecently
guidelines have arrived when to correct a coagaiagibnormality which was

lacking previous years.

The main aim of the study was to study the incideand type of
coagulation abnormality that occurs in criticallypatients in the ICU set up
in RGGGH. We also had a secondary objective to ystiee common

etiologies behind these coagulopathies in ICU ptdie

Almost half the patients had coagulopathy in dudg . The incidence
was higher in the younger age group as they foemthjority. Nearly 50 %
of renal failure patients in our study had coagatbgp. Almost all patients

with liver failure in our study had bleeding diasie
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More than 50 % of patients with coagulopathy hadicl bleeding
while others had only a laboratory abnormality magulation parameters.
70% of patients had anemia which can contributbléeding tendency by
loss of laminar blood flow. Melena was the most own clinical bleed that

we noted.

Nearly half the study population exhibited thromgopenia and
majority of them had their platelet counts betw88r0D00 and 1,00,000 cells
/cu.mm which is less likely to cause major bleedemsode. This study
confirms with previous studies that thrombocytopelsi the most common

coagulation abnormality.

Antithrombotic drugs were given only to 6 patiem®ur study out of
which 4 had clinical bleeding thus emphasizingt thatithrombotic drugs
can create trouble when a critical care patienpl@ésned for an invasive

procedure.

Only 3 out of 50 and 10 out of 50 patients had RO @aPTT
prolongation respectively. Only 2 patients had @ngiation of both PT and
aPTT. This shows that abnormal PT, aPTT are not@umon in ICU

patients.

94



Only one patient had thrombocytopenia along witbiggrged PT and

aPTT who had DIC secondary to Sepsis. Such patots dismal outcome.

Nearly 86 % had D dimer positivity. But only the tipat with
thrombocytopenia and prolongd PT and aPTT was dersil to have DIC.
In other patients D dimer would have elevated rmecHically in fibrinolytic

conditions like liver disease, inflammation, pregoy trauma.

Fibrinogen was not low in any of the patient. lasteve had elevated
fibrinogen in 30 % of study population which shothat fibrinogen can be
elevated in conditions like chronic inflammatoratss like atherosclerosis,

sepsis and pregnancy.

D dimer and Fibrinogen should be interpret only hwibther
coagulation parameters. In our study only one pahas significant D dimer

positivity who developed DIC secondary to sepsis.

Regarding the etiology behind the coagulopathyisegpas found to be
the leading cause for coagulopahties which goasgalwith previous studies

done in critical care patients.
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Renal failure and liver failure are next in linedause coagulopathy.
Use of antithrombotics is also a significant caobleeding tendency in our
study. We didn’t encounter any case of immune ntedighrombocytopenia

like TTP which requires prompt recognition .
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CONCLUSION

The inferences that this study brought :

1. Coagulopathy isvery common in critical care patients

2. Thrombocytopenia is the commonest abnormality in hemostatic
workup.

3. Sepsisisthe major cause for abnormal coagulation which can lead
to DIC in critical care patients

4. Use of antithrombotic drugs in critical care patients can be

troublesome when an invasive procedureis planned.

A rationale approach must be developed in treatngcal care
patients with abnormal coagulation parameters. Tooch aggressive
transfusions can do more harm than good. A goadical judgement is

required along with the current knowledge for tirggasuch patients.
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ANNEXURES



ABBREVIATIONSUSED IN THE TEXT

AIDP

AKI
APC
APLA
aPTT
BUN
COPD
CKD
DCLD
DIC
DITP
DVT
EDTA
FDP
FEU
FFP
HELLP

HIT
HUS
ICU

Acute Inflammatory Demyelinating
Polyradiculopathy

AcuteKidney Injury

Activated Protein C

Anti Phospholipid Antibody syndrome
activated Partial Thromboplastin Time
Blood Urea Nitrogen

Chronic Obstructive Pulmonary Disease
Chronic Kidney Disease
Decompensated Chronic Liver Disease
Disseminated I ntravascular Coagulation
Drug Induced Thrombocytopenic Purpura
Deep Venous Thrombosis

Ethylene Diamine Tetraacetic Acid
Fibrin Degradation Product

Fibrinogen Equivalent Unit

Fresh Frozen Plasma

Hemolysis Elevated Liver enzymes L ow
Platelet count

Heparin Induced Thrombocytopenia
Hemolytic Uremic Syndrome

Intensive Care Unit



INR
ITP
LDH
MELD
PF4
SLE
TMA
TRAL|
TTP
VWF

International Normalized Ratio

I diopathic Thrombocytopenic Purpura

L actate DeHydrogenase

Model for End stageLiver Disease
Platelet Factor 4

Systemic Lupus Erythematosus
Thrombotic Micro Angiopathies
Transfusion Related Acute Lung Injury
Thrombotic Thrombocytopenic Purpura

Von Willebrand Factor.



PROFORMA

LABORATORY EVALUATION OF BLEEDING DIATHESISIN
MEDICAL ICU PATIENTS

Name: Age Sex:
Patient I D: Contact number:
Occupation:

Presenting complaints:

Duration of illness: duration of stay in IMCU:

Primary diagnosis:

Examination findings:

General examination : vital signs:

CVS: RS: P/A: CNS:

If thereisclinical bleeding mention the site.



INVESTIGATIONS

1. Complete Blood Count:
Hb: TC: DC:. P
ESR: PCV: Platelet:

2. Renal Function Tests:
Blood Urea: Sr.Creatinine:

Sr. Na: Sr.K:

3.Liver function tests

Total bilirubin : AST:

Direct bilirubin : ALT:

I ndirect bilirubin ALK:
4.Hemostasis profile:

PT: test aPTT: test
control control
D-dimer: fibrinogen :

Total proten:

S.Albumin:

INR:

platelet:



Peripheral smear:

Specificinvestigationsif any :

Antithrombotic drug usage:

If yes mention the drug, dosage and duration and indication :
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Bleeding diathesis are common in critically ill patients. Patients may have
clinical bleeding or only laboratory abnormalities in hemostatic tests.
‘Thrombocytopenia, prolongation of PT or aPTT or both, low fibrinogen and
increased fibrin degradation products are the expected abnormalities. The
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INFORMATION SHEET

e We are conducting a study olLABORATORY EVALUATION OF
BLEEDING DIATHESIS IN MEDICAL ICU PATIENTS” among patients
admitted in Medical ICUat the Government General Hospital, Chennai and for

that your sample may be valuable to us.

* The purpose of this study is to diagnose the biegdiiathesis that commonly

occur in critically ill medical ICU patients.

* We are selecting certain cases and if your specimsefound eligible, we
may be using your 4ml of blood sample to be coflddh sodium citrate tube to
perform the following tests namely platelet counp@&ripheral smear, PT, aPTT,
D-dimer and Fibrinogen. These tests in any way atcaffect your final report or

management.

* The privacy of the patients in the research will rhaintained throughout the
study. In the event of any publication or preseatatesulting from the research,

no personally identifiable information will be skdr

* Taking part in this study is voluntary. You are efréo decide whether to
participate in this study or to withdraw at any éimyour decision will not

result in any loss of benefits to which you areeothise entitled.

* The results of the special study may be intimategau at the end of the study
period or during the study if anything is found abmal which may aid in the

management or treatment.

Signature of investigator

Date Signature of participant
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INFORMATION CONSENT FORM

Study Title : LABORATORY EVALUATION OF BLEEDING
DIATHESISIN MEDICAL ICU PATIENTS

Study Centre : Rajiv Gandhi Government General Hospital, Chennai.

Name

Age/Sex

Identification
Number

Patient may check4) these boxes

The details of the study have been provided tormariting and explained to me in
my own language O

| understand that my participation in the studywatuntary and that | am free to
withdraw at any time without giving reason, withooy legal rights being affected. [

| understand that sponsor of the clinical studjyect working on the sponsor’s
behalf, the ethical committee and the regulatorthauties will not need my
permission to look at my health records, both ispeet of current study and any
further research that may be conducted in relataih even if | withdraw from the
study | agree to this access. However, | understhatd my identity will not be
revealed in any information released to third earor published, unless as required
under the law. | agree not to restrict the usengfdata or results that arise from this
study. O

| agree to take part in the above study and to ¢pmpth the instructions given
during the study and faithfully cooperate with #tedy team and to immediately
inform the study staff if | suffer from any detenation in my health or well being or

any unexpected or unusual symptoms. O
| hereby consent to participate in this study. 0
| hereby give permission to undergo complete cihiexamination and diagnostic
tests including hematological and biochemical tests O
Signature/thumb impression Signature of Investig

Patient’s Name and Address: Study Investigatddme:

Dr. M.SATHISH KUMAR
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MASTER CHART

duration Clinical
Name Age | Sex primary diagnosis of stay in
IMCU bleeding
Prabavathy 52 F | Bronchiectasis 45 days nil
Suresh babu 32 M | DCLD 5 days yes
Vedhiammal 40 F | Sepsis 7 days yes
Chitra 52 F | AIDP 14 days no
Renuga 14 F | Vira encephalitis 10 days yes
Kaaivani 23 F | Sepsispost partum 4 days yes
Srinivasan 39 M | Pontineinfarct 10 days nil
Rayadu 49 M | COPD 12 days nil
Punniyakodi 60 M | Meningoencephalitis 7 days nil
Savithri 61 F | Carcinomalarynx 33 days nil
Rukmani 65 F | Carcinoma breast 14 days yes
Vinoth Kanna 45 M | DCLD 5 days yes
Ganesan 50 M | Sepsis 7 days yes
Ayapan 67 M | CKD,Stroke 10 days nil
Narayanan 35 M | AIDP 5 days nil
Saranya 21 F | Meningoencephalitis 5 days nil
Chellamuthu 35 M | Heart failure 3 days nil
Duraisamy 61 M | Stroke (ischemic) 8 days yes
Maa 38 F | Ppneumonia, 3 days nil
Sambasivam 50 M | Mucormycosis 14 days nil
Vasudevan 68 M | Heart failure 13 days nil
Jayaraman 78 M | Stroke 6 days yes
Krishnan 55 M | Unknown primary 14 days yes
Anjal 38 F | Myastheniagravis 7 days nil
Sundaram 44 M | DCLD 5 days yes
Divya Bharathi 14 F | Meningoencephalitis 7 days nil




Loganathan 58 M | AIDP 12 days nil
Balan 66 M | COPD 20 days nil
Jai Ganesh 18 M | CIDP 141 days yes
Ramesh 30 M | Stroke 7 days nil
Thirupathy 65 M | Status Epilepticus 5 days nil
Nivedhitha 22 F | Meningoencephalitis 6 days nil
Priya 18 F | Dengue hemorrhagic fever 4 days yes
Kumar 47 M | Stroke 24 days yes
Raamanickam 48 M | Status Epilepticus 10 days nil
Sadhana 13 F | AIDP 3 days nil
Dhanal akshmi 56 F | Carcinomacervix, CKD 7 days nil
Krishnamoorthy 55 M | TB meningitis 38 days nil
Purushothaman 13 M | status epilepticus 3 days nil
Ram Kumar 20 M [ AIDP 6 days nil
Pooovarasan 13 M | RHD AR MR seizure 6 days nil
Settu 50 M | Massiveinfarct CVA 17 days nil
Meena 28 F | Eclampsia 6 days yes
Chellaiah 65 M | DCLD 7 days yes
Annamma 50 F | CKD, pulmonary edema 3 days nil
Raju 34 M | AIDP 28 days nil
Kannagi 41 F | MCTD 14 days nil
Paranthaman 40 M | Diabetic foot, Sepsis 8 days yes
Bakkiyalakshmi 37 F POST PARTUM SEPSIS 45 days yes
Santhanam 75 M | Cerebellar hemorrhage 5 days nil




Name site of bleed Hb | peripheral platelet | PT | INR | aPTT
smear count

prabavathy nil 6 | MCHC 1,75000 |125| 096| 233
suresh babu melena 8| MCHC 80,000 | 19.8 15 35.5
vedhiammal melena, rash 8.8 | MCHC 47,000 | 13.1 1 30.9
chitra nil 9.8 | MCHC 1,50,000 | 134 101 30.2
renuga melena 9.4 | MCHC 80,000 | 12.8 0.98 16.2
kalaivani menorrhagia 75| MCHC 36,000 | 25 19 42
srinivasan nil 11.3 | MCHC 3,36,000 | 135 1.03 22.7
rayadu il 10.5 | MCHC 80,000 | 13.8| 1.05 25
punniyakodi nil 12,5 | normal study | 1,26,000 | 13.2 1 26
savithri nil 11.2 | MCHC 1,64,000 135 1 24.4
rukmani melena 8.5 | MCHC 70,000 | 13.2| 1.02| 29.2
vinoth kanna oral cavity bleed 8.2 | MCHC 68,000 | 26 2.1 40
ganesan skin bleed 11 | MCHC 45,000 | 13.1 1.05 394
ayapan nil 7.8 | MCHC 82,000 | 13.2 1 204
narayanan nil 13.5 | normal study | 2,25,000 | 14.2 1.08| 24.6
saranya nil 10.3 | MCHC 167,000 | 13.8 1.05 21.6
chellamuthu nil 10.5 | MCHC 1,05,000 28| 213 34
duraisamy melena 8| MCHC 1,24,000 | 19.7 1.49 30.5
mala nil 10.2 | MCHC 72,000 | 14.4 1.09 315
sambasivam nil 8.5 | MCHC 88,000 | 14.1 1.07 46.5
vasudevan nil 11.5 | MCHC 1,08,000 |14.2 1.08 30.2
jayaraman melena 12.5 | normal study 98,000 | 135 1.02 324
krishnan melena 6.7 | MCHC 1,52,000 33| 245 67
anjali nil 11.2 | MCHC 1,89,000 |14.1 1.07 29
sundaram hemetemesis 7.4 | MCHC 58,000 | 20.1 15 40
divya bharathi nil 125 | norma study | 4,06,000 |13.6| 104, 255
loganathan nil 13.5 | normal study | 1,89,000 | 14.1 107 321
balan nil 13 | normal study | 2,25,000 |135| 1.02| 26.1




ja ganesh melena 10.2 | MCHC 98,000 | 14.2 1.08 27.4
ramesh nil 13.5 | normal study | 1,24,000 | 15.4 117 79.8
thirupathy nil 104 | MCHC 2,60,000 |15.2 1.16 219
nivedhitha nil 12.5 | normal study 87,000 | 145 11| 225
priya hematuria,epistaxis | 10.5 | MCHC 18,000| 14| 106| 26.2
kumar melena 12.8 | normal study | 1,06,000 | 13.1 1| 232
rajamanickam nil 12.4 | normal study | 1,45,000 | 15.1 115 312
sadhana nil 11 | MCHC 96000 | 14 1.07 28.9
dhanalakshmi nil 7.5 | MCHC 1,10,000 14 1.07 26
krishnamoorthy | nil 11.2 | MCHC 1,09,000 |15.2 1.16 30.5
purushothaman | nil 10 | MCHC 2,13,000 14| 1.07| 365
ram kumar nil 13 | normal study | 2,98,000 | 13.2 1| 248
pooovarasan nil 12.2 | norma study | 2,32,000 |126| 096| 29.3
settu nil 12.5 | norma study | 2,78,000 | 12.8 0.97 32
meena melena 10.2 | MCHC 84,000 | 152 | 116 32
chellaiah melena 10.8 | MCHC 80,000 | 15 1.14 40.7
annammal nil 75| MCHC 89,000 | 14.2 1.08| 304
raju nil 13.5 | norma study | 2,45,000 | 13.1 1 224
kannagi nil 6.9 | MCHC 54,000 | 13 0.99 28.2
paranthaman local site 9.8 | MCHC 85,000 | 15.6 1.19 34
bakkiyalakshmi | hematuria 8.8 | MCHC 68,000 | 11.7 09| 185
santhanam nil 10.2 | MCHC 1,02,000 |15.2 1.16 315
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Prabavathy 15 501 no 23 0.6 31/28 1
Suresh babu 4.3 202 no 36 12 60/32 3.2
Vedhiammal 6.56 640 no 535 | 1.77 76/35 15
Chitra 0.53 258 no 26 0.85 26/23 0.8
Renuga 6.66 366 no 26 0.9 42/28 0.7
Kalaivani 10.52 202 no 48 2.2 124/98 | 3.2
Srinivasan 2.46 440 no 41 1 46/38 0.9
Rayadu 18 220 no 30 14 44/32 12
Punniyakodi 1.98 226 no 32 15 48/28 1.1
Savithri 5.54 525 no 34 14 159/72 | 0.8
Rukmani 6.54 302 no 28 12 98/64 21
Vinoth kanna 5.68 248 no 68 2.5 78/36 4.2
Ganesan 5.01 468 no 114 5.7 70/31 24
Ayapan 14 235 no 98 4.8 56/24 0.8
Narayanan 0.48 408 no 28 11 48/22 0.9
Saranya 13 318 no 26 0.7 18/24 0.9
Chellamuthu 2.25 314 acitrom 30 12 48/26 0.8
Duraisamy 8.81 268 aspirin 158 4.6 122/92 | 0.8
Mala 3.54 246 no 102 18 126/84 | 1.8
Sambasivam 0.51 298 Heparin 113 31 18/15 0.8
Vasudevan 1.8 308 aspirin 45 15 68/44 1.2
Jayaraman 4.68 298 no 44 16 48/38 11
Krishnan 1.98 810 heparin 972 | 1.92 28/25 0.6
Anjai 0.64 424 no 38 12 26/19 0.8
Sundaram 2.84 324 no 42 18 68/42 25
Divya bharathi 0.92 250 no 38 13 54/42 0.9




Loganathan 0.86 354 no 45 12 35/22 0.8
Balan 154 412 no 35 11 45/32 0.8
Jai ganesh 1.76 314 no 24 0.7 27/161 | 09
Ramesh 247 374 heparin 28 12 58/29 12
Thirupathy 4.89 366 no 36 13 65/79 0.9
Nivedhitha 0.46 424 no 22 0.8 114/86 | 1.1
Priya 142 362 no 26 12 48/32 13
Kumar 6.22 399 no 29 0.8 50/74 1

Rajamanickam 3.36 392 no 39 14 89/65 12
Sadhana 0.58 237 no 26 0.9 236/289 1

Dhanalakshmi 1.56 308 no 98 5.5 154/122 | 1.5
Krishnamoorthy 1.65 252 no 35 14 | 178/122 | 1.6
Purushothaman 0.6 289 no 32 1 65/77 14
Ram kumar 0.76 384 no 22 0.8 22/18 0.8
Pooovarasan 0.56 354 no 22 0.8 38/34 0.8
Settu 6.88 324 no 40 15 56/34 0.9
Meena 4.68 282 no 28 12 88/68 14
Chellaiah 6.4 309 no 62 18 36/31 4.1
Annammal 3.89 238 no 108 6.7 78/64 12
Raju 0.7 298 no 32 11 38/24 0.8
Kannagi 4.31 490 no 84 0.8 34/27 12
Paranthaman 2.25 246 no 82 24 112/88 | 2.6
Bakkiyal akshmi 19.6 309 no 62 3.2 45/33 0.7
Santhanam 5.64 423 no 32 12 35/24 0.8
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