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Abstract

Objective: To assess the sensitivity, specificity, positivedictive values and negative predictive valuesaf mvasive markers of esophageal
varices in liver cirrhosis.

Methodology: This two year validation study was started rdanuary 2010 after approval of ethical review cotremi 739 cases of cirrhosis of

liver underwent upper Gl endoscopy after informed writtensent. Radiological parameters (liver size,gorgéin, splenomegaly and ascites)
and biochemical/hematological parameters (bilirubiR, albumin, platelet count) was documentedllicase. Data regarding grades of varices

and non invasive parameters was analyzed using $8SS

Results: Serum albumin = 2.8 g/dl was 90.9% specific foiiaes in cirrhosis. Platelet count < 50,000/p L hagcsfrity and PPV of 98.9% and 96.7%
with p value < 0.001 and odds of 8.19 (95% CI: 5-741.69). Serum bilirubin = 3 mg/dl was 33.4% aBd% sensitive and specific for varices
and the PPV and NPV was 63.7% and 51.6% respectiR > 2.2 had high predictive value for variagith sensitivity, specificity, PPV and

NPV of 60.4%, 91.7%, 89.0% and 67.6% respectively (0.001) with

odds of 16.89 (95% CI: 10.97 — 93.%ortal vein diameter > 15 mm,

ascites, liver span < 8 cms and spleen size > Eoveas 64.0%, 12.6%, 77.4% and 69.2% specific faces (p < 0.001).
Conclusion: Platelet count < 50,000/uL is highly specific amthstive predictive of varices, as is INR > 2.2o@&iemical markers have more
significant predictive value than radiological. telat count and INR may be used as a predictoantes in cirrhosis of liver.
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INTRODUCTION

Esophageal varices (EV) are dilated, tortuardd fragile

vessels that connect portal venous wislystemic venous
circulation and located in sub mucosa of lower &asgps.
Worldwide the most common cause of EV is portaldrtgnsion
secondary to cirrhosis of liver. Their mosinderous
presentation is upper gastrointestinal bleeding.thfd time of
diagnosis 30% of cirrhotic patients have EV thatéase to 90%,
after 10 years. Varices strongly correlateithwleteriorating
hepatic function. In Child Turcot Pugh (CTP) cla&s 40%
cirrhotic harbors varices, which reach to 85% inPClass C.

Approximately 30% of cirrhotic will bleed in firgtear
after diagnosis and mortality of single episode eteb on
severity of liver disease. Some 10% cirrhotic inRCdlass A
and 70% in CTP class C die due to bleeding. Thie ois
variceal bleeding is also related to the size dafphageal
varices, with large esophageal varices (LEV) beihg greater
risk due to a higher variceal wall tension in LERhus, annual
incidence of gastrointestinal bleeding is only 1-B¥patients
without varices, 5% in those with small esophagaaices and
15-20% in patients with LEV!

It is recommended that all patients of cirrhosighat time
of diagnosis should undergo endoscopic evaluatiopresence of
EV. In compensated cirrhosis if no varices are ctetg next
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review should be 2 — 3 years later. If small vasicetected,
repeat endoscopy should be done at 1 — 2 yeapatients with
decompensated cirrhosis, follow should be yearhe fnain aim
of this surveillance endoscopy is to prevent blegdfrom
varices to improve survival of by therapeutic ordescopic
intervention™ These recommendations imply a large workload
on endoscopic units and a significant cost burderpatients
with liver cirrhosis. As the prevalence of varices time of
diagnosis is only 30%, a large number of invasimdoscopic
procedures turn out to be negative. Thus, theaensed for non-
invasive means to diagnose or predict the presenabsence of
EV.! Availability of such methods may help limit thember of
endoscopic procedures performed for detection ofaBY save
a huge amount of resources. These recourses ddinerted for
prevention of epidemic of HBV and HCV. Several stschave
evaluated possible non-invasive markers of EV itiepss with
cirrhosis and have found platelet count, splenotyegdvanced
Child status, serum albumin and high portal vesmditer to be
useful for this purpos€? The predictive accuracy of these
predictive factors is still unsatisfactory.

So, our study aims to evaluate the diagnostic imglice.
sensitivity, specificity, positive predictive vakiend negative
predictive values of four radiological (splenomeggahscites,
portal vein diameter, shrunken liver) and four
biochemical/hematological (serum bilirubin, serurbuanin,
INR, platelet count) non invasive markers EV.

METHODOLOGY
Design

This was a hospital based validation (cross-seatjon
study.
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Duration

Two years from January 2010 till December 2011.
Setting

The patients were enrolled from wards of medicin

Data Analysis

The collected data was transferred to and analymiagy
SPSS version 19. Means and SD (standard deviationumeric
response variables as age, serum bilirubin, sedbomdn, INR,
elatelet count, portal vein diameter and spleenize swere

department and weekly hepatology clinic of Medicinecalculated. Frequencies and percentages were atdulfor

Department, Chandka Medical College (C.M.C), Lagkan
Sampling Technique

Purposive sampling.
Inclusion Criteria

All known patients of liver cirrhosis of either sex
admitted in medical wards or visiting hepatologynicl of
C.M.C Larkana for evaluation and management ohosis of
liver were enrolled.

Exclusion Criteria

Patients younger than 15 years and older than @Eye
Past history of bleeding per mouth.or propranololreceived
endoscopic intervention for variceal hemorrhage.evi®us
interventions for portal hypertension as TIPSS dnurss.
Ultrasonography proven Hepato Cellular Carcinomalpha Feto
Protein = 10 times the normal limit.Haemodynamicalhstable
patients. Patients with advanced chronic disorder€OPD, CCF
and heamatological disorders.Patients with
contraindications to upper gastrointestinal endpgdike shock,
atlanto-axial subluxation, any coagulation disorder

Data Collection

Informed written consent was taken from each case
draw blood sample, undergo ultrasonological evauatand
endoscopic examination. Blood samples were takeh samt to
central laboratory C.M.C Larkana for detection efusn bilirubin
(normal value 0.2 — 1 milligram per deciliter (mb)d serum
albumin (normal value 3.5 — 7.5 gram per decili{gfdL),
international normalized ratio (INR) and plateletunt (normal
values greater than 150,000/uL). Ultrasound (U%)mération of
abdomen was done for liver size, portal vein (P sspleen size
and the presence of ascites. Ultrasound examinaticxbdomen
was done by a senior radiologist with more than yHars
experience, at the Radiology Department C.M.C Tieach
Hospital. Toshiba SSA-70 U/S machine was used iy caut U/S
examination. The U/S findings recorded were: livexs regarded
as normal in size if it was 8 - 12 centimeters (greslarged if it
was more than 12 cms, decreased if it was less8hans; spleen
was regarded as enlarged when it was more thammb2 gortal
vein was regarded as dilated when it was more th2ems.

Endoscopic evaluation of all patients was done by

gastroenterologist having 10 year experience irosompy and
were graded as

Grade 1: Varix is flush with the wall of the
esophagus.Grade 2: Protrusion of the varix butrmote than
half way to the lumen center

Grade 3: Protrusion more than halfway to the center

Grade 4: The varices are so large that they metteat
midline.

A separate Performa was filled for each patienéreut
into the study to record the data of these invatitigs and
demography. All investigations were performed ate th
laboratory of CMC teaching hospital.

categorical response variables such as age (15ye&$, 30 — 44
years, 45 — 59 years, 60 — 74 years), gender, $iw (normal,
decreased, increased), portal vein diameter (nodilated), ascites
(present, absent) spleen size (= 13cms,
splenomegaly, moderate splenomegaly, massive splegealy)

serum bilirubin (<2 mg/dl, 2 — 3 mg/dl, > 3 mg/ddegrum albumin
(>3.5 g/dl, 2.8 — 3.5 g/dl, < 2.8 g/dl), INR (< 177 — 2.2, > 2.2)
and platelet count (< 150,000/uL, < 100,000/pL,080/uL, >

150,000/uL). Sensitivity, specificity, negative gietive values and
positive predictive values of radiological and lfiemical variables
were calculated. The data was also compared iergatwith and
without varices by Chi-square test and T-test, whed where
applicable. Odd ratios (OR) and 95% Confidencer\ale(Cl) were

calculated. Probability value (p-value) of lessti@e05 (<0.05) was
considered to be statistically significant

RESULTS

A total of 739 patients were studied with mean aigé5.81
+15.13 years and 481 (65.1%) male. Varices wererdeated

medicain 52.6% patients. Grade 1 varices was documemne&8i

(7.8%), grade 2 varices in 45 (6.1%), grade 3 earim 162
(21.9%) and grade 4 varices in 124 (16.7%) paditip. There
demography is outlined in table 1.

Portal vein > 13mm had a sensitivity and specifiaiff
64.5% and 51.7%, for predicting varices with p ealf 0.001.
Presence of ascites (p < 0.001) had a sensitiVit$28% for
varices. Decreased liver span < 8 cms (p < 0.0ad) densitivity,
specificity, PPV and NPV of 48.3%, 77.4%, 70.4%gd &v.4%
respectively with odds of 3.20 (95% CI: 2.33 — 4.4d/ith the
increase in size of spleen the specificity of pr#dg varices in
cirrhosis increases but sensitivity decreased. 3Jpecificity of
spleen size > 13cms, spleen size > 15cms, mildneplegaly,
moderate splenomegaly and massive splenomegaly 2bd$s,
69.2%, 50.6%, 80.6% and 94.0% respectively. Theiteity of
spleen size > 13cms, spleen size > 15cms, mildneplegaly,
moderate splenomegaly and massive splenomegaly 885,
48.8%, 40.4%, 35.2% and 8.00% respectively. Theildef
predictive values of radiological parameters foriaes in cirrhosis
are detailed in table 2.Sensitivity of serum albufeil from 66.8%
to 32.1%, when serum albumin fell to < 2.8 g/dl. dontrast
specificity increased from 70.6% to 90.9% when seaibum fell
from < 3.5 g/dl to < 2.8 g/dl with odds of 4.70 $85CI: 3.08 —
&.17). Serum bilirubin > 3 mg/dl (p < 0.001) hadhsévity,
specificity, PPV and NPV of 33.4%, 78.9%, 63.7%d &1.6%
respectively with odds of 1.87 (95% CI: 1.34 — 2.6RR > 2.2 (p
<0.001) had sensitivity, specificity, PPV and NPV farices
in cirrhosis of 60.4%, 91.7%, 89.0% and 67.6% respely
with odds of 16.89 (95% CI: 10.97 — 25.99). Theadstof
predictive values of biological parameters for ®as in
cirrhosis are detailed in table 3.

Platelet count < 150,000/uL (p < 0.001) had sensiti
specificity, PPV and NPV of 76.6%, 52.0%, 63.9%d &6.7%
respectively with odds of 0.28 (95% CI: 0.28 — 0.38/hen the
platelet count was decreased the specificity and/ RRarply
increased but sensitivity sharply decreased. Rlatebunt <
50,000/puL (p < 0.001) had sensitivity, specificBRV and NPV of
30.1%, 98.9%, 96.7%, and 56.0% respectively witthsoof

t
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Table no:1. Demographic profile of 739 cirrhotic pdéients under study

CHARACTERISTICS NUMBER PERCENTAGE
AGE

Mean +SC 45.81 +15.13 yeal

Range (Max - Min) 55 (74 - 19)

GENDER

Male 481 65.1 %
Female 258 34.9%
AGE CATEGORIES

15-29 yeals 163 221 %
30- 44 year: 12& 16.9 %
45 — 59 years 296 40.1 %
60 — 74 years 155 21.0 %
VARICES

Presen 38¢ 52.6 %
Absent 350 47.4 %
INDICATION OF ENDOSCOPY

Hematemesi 15¢ 21.4 %
Malena 186 25.2 %
Surveillance 238 32.2%
Anemia 157 21.2 %
GRADES OF VARICES

Grade 1 58 7.8 %
Grade 2 45 6.1 %
Grade 3 162 21.9%
Grade 4 124 16.7 %

Table no: 2. Diagnostic validity of radiological paameters in esophageal varices

PARAMETER | SENSITIVITY |[SPECIFICITY | PPV | NPV
PORTAL VEIN (PV)

PV > 13 mn 64.5 % 51.7 % 59.8 % 56.7 %
PV > 15 mn 337 % 64.0 % 51.0 % 46.5 %
P value & OR (95% CI) | < 0.007 1.41 (1.21-1.64
ASCITES

Presen 82.8 % [12.6 % 51.3% |39.6 %
P value & OR (95% CI) | <0.07- 0.6¢ (0.45-1.04
LIVER SPAN

Decreased (< 8cm: 48.3 % | 77.4 % 70.4% | 57.4 %
P value & OR (95% CI) | < 0.007 3.20 (2.3 4.41
Increased (> 12 cm:s 20.6 % | 81.7 % 556 % | 48.1%
P value & OR (95% CI) | < 0.43¢ 1.15 (0.8(— 1.66
SPLEEN SIZE (SS) &  ENLARGEMENT

SS>13 mn 83.5 % | 25.1 % 55.4% | 57.9%
P value & OR (95% CI) | < 0.00¢ 1.70 (1.16 2.44
SS > 15 mn 48.8 % | 69.2 % 59.4% | 52.5%
P value & OR ($5% CI) | < 0.001 1.61 (1.2C— 2.16
Mild splenomegaly 40.4 % | 50.6 % 476 % | 43.3%
P value & OR (95% CI) | <0.01: 0.69 (0.51-0.92
Moderate splenomegal | 35.2 % | 80.6 % 66.8% |52.8%
P value & OR (95% CI) | < 0.007 2.25 (1.61-3.15
Massive splenomega | 8.00 % | 94.0 % 596 % |47.9%
P value & OR (95% CI) | < 0.29¢ 1.35 (0.76- 2.40
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Table no: 3. Diagnostic validity of biochemical / bamatological parameters in esophageal varices

PARAMETER | SENSITIVITY [SPECIFICITY | PPV | NPV
SERUM ALBUMIN (ALB)

ALB = 3.5 g/dl 66.8 % | 70.6 % 716 % |65.7%
P —value & OR (95% CI) | <0.00: 0.2C (0.1 -0.28
ALB = 2.8 g/dl 32.1 % [ 90.9 % 79.6 % |54.6%
P —value & OR (95% CI) | <0.00: 4,70 (3.06—7.17
ALB =2.8-3.5 g/d 34.7 % | 79.7 % 65.5% |[52.3%
P —value & OR (95% CI) | <0.00: 2.0€ (1.4¢-2.91
PLATELET COUNT (PLAT)

PLAT < 150,000 / pL 76.6 % | 52.0 % 63.9% [66.7%
P —value & OR (95% CI) | <0.00: 0.2€ (0.2 - 0.38'
PLAT < 100,000 / pL 59.4 % | 84.9 % 81.3% |65.3%
P —value & OR (95% CI) | < 0.00: 8.1¢ (5.74-11.69
PLAT < 50,000 / pL 30.1 % | 98.9 % 96.7 % |56.0%
P—value & OR (95% CI) | <0.001 37.20 (13.5 —102.07
SERUM BILIRUBIN (BILI)

BILI =2 mg/dl 62.2 % | 46.6 % 56.4% |52.6%
P—value & OR (95% CI) | <0.01¢ 0.6¢ (0.52—0.93
BILI = 3 mg/dl 33.4 % | 78.9 % 63.7% |51.6%
P —value & OR (95% CI) | < 0.00: 1.87 (1.34-2.60
BILI =2 —3 mg/d| 28.8 % | 67.7 % 498% |46.1%
P —value & OR (95% CI) | < 0.30: 0.84 (0.62—-1.16
INTERNATIONAL NORMALIZED RATIO (INR)

INR > 1.7 77.4 % | 70.3 % 743% |73.7%
P —value & OR (95% CI) | <0.00: 0.12 (0.0€ - 0.17
INR > 2.2 60.4 % [ 91.7 % 89.0% |67.6%
P —value & OR (95% CI) | <0.00: 16.89 (10.9 —25.99
INR=1.7-2.2 17.2 % | 78.6 % 472% |46.1%
P —value & OR (95% CI) | <0.141 0.7€ (0.52-1.10

DISCUSSION

Upper gastrointestinal bleed is a catastrophic guradion
of esophageal varices. Prognosis of patient cliyiactepends on
liver function of patient. Endoscopy has been tbiel gtandard for
diagnosis and treatment of varices for decades,witlit each
passing day, demand to develop noninvasive mettmdg&gnose
varices is increasing. Researchers worldwide etedua
radiological, biochemical and hematological parareet for

varices in such patient are near 100%. Khurram &l.etvas of
the opinion that ratio of platelet count and spieendex was
even more sensitive and specific than either al@ieilarly,

Gill ML et al., reported that portal vein > 13 mpiatelet count
< 100,000 / pL and INR > 1.5 has a sensitivity akmg up

varices in chronic hepatitis of 7084.

Platelet count has been reported as most sensitide
specific non invasive parameter for predicting @@si A count

predicting varice8 ™ Our study targeted four radiological and of less than 68000 / uL was 71% sensitive and 7p86ific for

four biochemical parameters. We found that predictialues of
biochemical non invasive parameters were much géworthan

radiological. Of these, platelet count < 50,000L INR > 2.2,

serum bilirubin > 3 mg / dl and serum albumin < g.&il had very
high sensitivity and specificity. Platelet courgdethan 50,000 /uL
had specificity and PPV for esophageal varices &9% and

96.7% respectively. Besides, the odd risk of citichgatient to

have varices in presence of platelet count < 50/Q@0was 37.20
(95% CI: 13.56 — 102.07). Similar results were ot®d in patients
with INR > 2.2. It had sensitivity, specificity, MPand NPV for

varices in cirrhosis of 60.4%, 91.7%, 89.0% and®%/.The odd
risk of cirrhotic patients to have varices in preseof INR > 2.2
was 16.89 (95% CI: 10.97 — 25.99).

Faroogi JI et al., in 2007 reported that plateletint less
than < 65,000 / pL, serum albumin < 2.2 g / dl podtal vein > 13
mmhad very high predictive value for presence ofcesi He and
his colleagues were of the view that patients hgdh of these
parameters must undergo endoscopy, as chanceskofgup

large esophageal varices. Enlarged spleen hadsitigiéy and
specificity of 75% and 58%, respectively. When both
parameters were analyzed the sensitivity and sSpiegif
drastically fell to 4% to 34%. Sen S et al., repdrtthe
sensitivity and specificity of platelet count to B8% and 61%
respectively and splenomegaly of 82% and 65% reisede
Sheikh NA et al., reported that platelet count 6{0D0 and
spleen size of 120 mm had a sensitivity and sptyifof 90%
and 100%, and 70% and 86% respectiVély.

Another non invasive parameter commonly advocated f
prediction of varices is platelet count and spleesize or spleenic
index ratio. This ratio has been reported to beenggecific and
sensitive than spleen size and platelet count agggr Giannini
EG et al., reported that platelet count / spleen &atio of 909 had
sensitivity, specificity, positive predictive valuand negative
predictive value of 91.5%, 67.0%, 76.6% and 87.@%pectively.
Legasto GMA et al., evaluated the same ratio. Helodled that if
the ratio is decreased to < 160, the specificibgitve predictive
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value and negative predictive value increased ta%079.2% 3. Sharara Al, Rockey DC. Gastroesophageal variceal
and 89.0% respectively. hemorrhage. N Engl J Med. 2001;345:669-81.

The above studies show that non invasive parambsas
very good predictive values for varices in cirrtsosf liver. But
the main limitation is that, it does not have tipenatic arm
attached to endoscopy. So, it is difficult to apihlgm universally
for predicting varices. These parameters may besrogeful in
poor, developing and third world countries, whenel@scopy is
not freely available. These non invasive parameteayg be used
at basic health units or filter clinics to refer tipats for
endoscopy. These parameters may be used as indidatistart
beta — blockers in patients who cannot undergo sufiy due to
financial constrains or unavailability. More stuslishowed be
performed, so that combination of these parametaes be
evaluated for their predictive values.

CONCLUSION

Our study was an attempt to evaluate the diagnostic
validity of non invasive parameters for predictingrices in
cirrhotic patients. Radiological parameters wereransensitive
but biochemical parameters had more specificityerGi, platelet
count less than 50,000 / pL and INR > 2.2 highlgs#té&ve and
specific for predicting varices in cirrhosis of div These non
invasive parameters may be used as alternate afseopy for
diagnostic purpose, but they cannot replace enggsabpresent,
that is the gold standard test for esophageal esric
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