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Abstract

BACKGROUND

Platelet transfusion in acute variceal bleeding (AVB) is recommended by few
guidelines and is common in routine clinical practice, even though the effect of
thrombocytopenia and platelet transfusion on the outcomes of AVB is unclear.

AIM

To determine how platelet counts, platelets transfusions, and fresh frozen plasma
transfusions affect the outcomes of AVB in cirrhosis patients in terms of bleeding
control, rebleeding, and mortality.

METHODS

Prospectively maintained database was used to analyze the outcomes of cirrhosis
patients who presented with AVB. The outcomes were assessed as the risk of
rebleeding at days 5 and 42, and risk of death at day 42, considering the platelet
counts and platelet transfusion. Propensity score matching (PSM) was used to
compare the outcomes in those who received platelet transfusion. Statistical
comparisons were done using Kaplan-Meier curves with log-rank tests and Cox-
proportional hazard model for rebleeding and for 42-d mortality.

RESULTS
The study included 913 patients, with 83.5% men, median age 45 years, and
Model for End-stage Liver Disease score 14.7. Platelet count < 20 x 10°/L, 20-50 x
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10°/L, and > 50 x 10°/L were found in 23 (2.5%), 168 (18.4%), and 722 (79.1%) patients,
respectively. Rebleeding rates were similar between the three platelet groups on days 5 and 42
(13%, 6.5%, and 4.7%, respectively, on days 5, P = 0.150; and 21.7%, 17.3%, and 14.4%, respectively,
on days 42, P = 0.433). At day 42, the mortality rates for the three platelet groups were also similar
(13.0%, 23.2%, and 17.2%, respectively, P = 0.153). On PSM analysis patients receiving platelets
transfusions (n = 89) had significantly higher rebleeding rates on day 5 (14.6% vs 4.5%; P = 0.039)
and day 42 (32.6% vs 15.7%; P = 0.014), compared to those who didn't. The mortality rates were
also higher among patients receiving platelets (25.8% vs 23.6%; P = 0.862), although the difference
was not significant. On multivariate analysis, platelet transfusion and not platelet count, was
independently associated with 42-d rebleeding. Hepatic encephalopathy was independently
associated with 42-d mortality.

CONCLUSION

Thrombocytopenia had no effect on rebleeding rates or mortality in cirrhosis patients with AVB;
however, platelet transfusion increased rebleeding on days 5 and 42, with a higher but non-
significant effect on mortality.

Key Words: Gastrointestinal Hemorrhage; Platelet transfusion; Thrombocytopenia; Fresh frozen plasma;
Portal hypertension; Mortality

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is a retrospective study to assess the impact of thrombocytopenia at presentation and that of
platelet transfusion in the management of acute variceal bleeding in patients with chronic liver disease.
Ten percent of patients received platelet transfusions and were found to have significantly higher rebleed
rates on day 5 and 42 after the index bleeding episode but did not result in significantly higher mortality
rates in these patients. On multivariate analysis, platelet transfusion was an independent risk factor for 42-
d rebleeding, while hepatic encephalopathy was a significant risk factor for 42-d mortality.

Citation: Biswas S, Vaishnav M, Pathak P, Gunjan D, Mahapatra SJ, Kedia S, Rout G, Thakur B, Nayak B, Kumar
R, Shalimar. Effect of thrombocytopenia and platelet transfusion on outcomes of acute variceal bleeding in patients
with chronic liver disease. World J Hepatol 2022; 14(7): 1421-1437

URL: https://www.wjgnet.com/1948-5182/full/v14/i7/1421.htm

DOI: https://dx.doi.org/10.4254/wjh.v14.i7.1421

INTRODUCTION

Patients with cirrhosis are conventionally considered to be at a greater risk of bleeding than healthy
controls due to “cirrhotic coagulopathy”, characterized by thrombocytopenia and deranged proth-
rombin time (PT)[1]. Barring Factor VIII and von Willebrand Factor (vWF), which are produced by the
vascular endothelium, the liver produces both pro- and anti-coagulant factors. The conventional tests of
coagulation, namely PT, international normalized ratio (INR), activated partial thromboplastin time
(aPTT) and platelet count, assess only specific components of the coagulation system (intrinsic or
extrinsic pathway) and therefore do not provide a complete overview of the hemostatic derangements
in cirrhotics. Thromboelastography (TEG) and rotational thromboelastometry provide a more accurate
“global assessment” of the coagulation system[2]. However, they have important caveats of not being
able to assess Protein C and von Willebrand factor levels, which play an important role in the
coagulation pathway in cirrhotics[3].

Up to 15% of patients with cirrhosis experience an episode of variceal bleeding each year[4].
Thrombocytopenia is common in patients with cirrhosis. Severe thrombocytopenia (defined as platelets
<50 x 10°/L) may be associated with an increased risk of procedural bleeding[5,6]. Several studies have
demonstrated a lack of predictive value of platelet count for procedure-related bleeding in cirrhotics[7,
8]. The impact of thrombocytopenia on the severity of acute variceal bleeding (AVB) is unclear. Prior
studies have demonstrated that platelet counts greater than 56 x 10°/L are required to control variceal
bleeding, resulting in several clinical guidelines to advocate platelet transfusion for the control of
bleeding[9,10]. However, neither of these studies were prospective controlled clinical trials, and the fact
that patients undergoing liver transplantation (which is arguably one of the most invasive procedures a
cirrhotic can undergo) show higher rates of hepatic arterial or venous thrombosis with increased use of
platelet or fresh frozen plasma (FFP), casts doubt over the guiding principles advocating platelet
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transfusion[7,8]. Despite several major guidelines advocating against the use of platelets, the decision is
largely empirical and based on local practices in a real-world clinical setting. Transfusion practices
regarding the use of FFP are clearer, with a recent retrospective cohort study demonstrating the
potential harm of FFP transfusion in patients with AVB[11]. Prophylactic blood product transfusion is
common in clinical practice, as reported in various studies[12,13]. The current study aimed to determine
how platelet counts, platelets transfusions, and FFP transfusions affect the outcomes of AVB in cirrhosis
patients in terms of bleeding control, rebleeding, and mortality.

MATERIALS AND METHODS

Patients and methods
The study comprised cirrhosis patients with AVB who presented to the All India Institute of Medical
Sciences, New Delhi, India, a tertiary care center. A prospectively managed database was used to
include patients diagnosed with bleeding from esophageal or fundal varices on esophagogastroduoden-
oscopy (EGD) between October 2017 and October 2021. AVB was defined on EGD by visible spurt,
white nipple, or signs of recent hemorrhage. Patients with variceal bleeding not associated with liver
cirrhosis, such as non-cirrhotic portal fibrosis, extrahepatic portal venous obstruction, splenic vein
thrombosis with chronic pancreatitis etc., were excluded, as were patients with non-variceal hemat-
emesis and those who did not give consent. Cirrhosis was defined based on imaging, histology or
fibroscan (liver stiffness measurement > 12 kPa).

Ethical clearance was obtained from the institutional ethics committee (IECPG). Some of the patients
were also part of a TEG-based transfusion trial (CTRI/2017/02/007864)[14] and secondary prophylaxis
of gastric varices (CTRI/2021/02/031396).

Management of patients with AVB

Baseline treatment included resuscitation and airway management. Following resuscitation, patients
were transfused packed red blood cells (based on existing guidelines) targeting a hemoglobin level of 7
gm/dL in cirrhotics without cardiac dysfunction and 10 gm/dL in patients with cardiac comorbidities.
Inotropes were initiated in patients with shock to maintain a mean arterial pressure of 65-70 mmHg.
Mechanical ventilation indications included respiratory failure or airway protection prior to EGD. All
patients received prophylactic antibiotics and vasoactive therapy with somatostatin/ terlipressin prior to
EGD, which was performed within 12 h of presentation to the hospital. The vasoactive agents were
continued until day 3 of admission. The patients were initiated on non-selective beta-blockers, such as
carvedilol or propranolol, with doses titrated according to heart rate/or blood pressure. The decision for
transfusion of blood products (FFP, platelets) was taken by the treating team in the emergency
department or as part of the randomized controlled trial[14]. The decision for repeat endoscopy,
balloon-occluded retrograde transvenous obliteration (BRTO) or rescue transjugular intrahepatic
portosystemic shunt (TIPS) was taken by the treating team based on the patient's clinical condition.

Data collection

Baseline demographic, hematologic, and biochemical parameters were collected. Child-Turcotte-Pugh
(CTP) and Model for End-stage Liver Disease (MELD) scores were calculated on admission. The details
of type and units of blood products transfused (FFP/platelet and PRBCs) were noted from the patient's
chart. Requirements of rescue therapies: TIPS, Sengstaken-Blakemore tube (SB tube), self-expanding Ella
Danis stent (SX-Ella Danis) or BRTO were noted.

Rebleeding or failure of therapy was defined as per the Baveno V consensus as follows[15]: (1) Death
within 120 h; (2) Fresh hematemesis or nasogastric aspiration of 100 mL of fresh blood 2 h after starting
a specific drug treatment or therapeutic endoscopy; (3) Development of hypovolemic shock; and (4) A
3g drop in hemoglobin (equivalent to a 9% drop in hematocrit) within any 24 h if no transfusion is
administered

Assessment of outcomes

The primary outcome of the study was the rebleeding at days 5 and 42, and death at day 42 after an
episode of AVB in the 3 platelet groups. We also analyzed the differences in the rebleeding and death
rates between those who received platelet transfusions and those who did not. Propensity score
matching was done to compare the outcomes in those who received and did not receive platelet
transfusion. The secondary outcomes were rebleeding at days 5 and 42, and death at day 42, after an
episode of AVB in patients receiving FFP alone or in combination with platelet transfusion. In addition,
we assessed the risk factors for rebleeding and death on day 42.

Statistical analysis
The normality of the data was assessed using the Shapiro-Wilk test. Skewed continuous variables were
expressed as median [interquartile range (IQR)], and non-skewed as mean (sd). The qualitative data
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were expressed as numbers (%). Kruskal-Wallis test was used to compare more than two groups with
non-parametric data. Comparison of categorical variables was made using the Fisher’s exact test or
Pearson’s chi-squared test. For statistical evaluation, patients were further classified into three groups
based on platelet counts of <20 x 10°/L, 20 x 10°-50 x 10°/L, and > 50 x 10°/L. Survival analysis and
rebleeding at 5 and 42 d stratified as per the platelet counts and transfusion of blood products were
performed using Kaplan-Meier and compared with the log-rank test. Mortality and rebleeding were
used as endpoints, and patients were censored at last patient contact. Univariate and multivariate Cox-
proportional model regression analysis was done to assess the predictors of rebleeding and mortality at
42 d. Effect sizes for the identified predictors were reported as hazard ratio with 95% confidence
interval. A P value of 0.05 was considered statistically significant. The data were analyzed using IBM
SPSS Statistics software (version 20.0, Chicago, IL, United States) and Medcalc software (version 15.11.4,
MedCalc Software, Ostend, Belgium)

RESULTS

A total of 913 cirrhosis patients with AVB comprising 762 males (83.5%) and 151 females (16.5%) were
enrolled (Figure 1). The median age of the patients’ cohort was 45 years (35-54), and their median MELD
and CTP score were 14.7 (11.1-20.3) and 7 (6-9), respectively. At the time of presentation, the median
hemoglobin level was 7.6 gm/dL (6.1-9.4 gm/dL), and platelet counts were 96 x 10°/L (55 x 10°-135 x
10°/L). The number of patients in each of the three groups based on platelet counts < 20 x 10°L, 20 x 10°
-50 x 10°/L and > 50 x 10°/L were 23 (2.5%), 168 (18.4%), and 722 (79.1%), respectively. The most
common feature of decompensation was ascites in 456 patients (49.9%), followed by hepatic enceph-
alopathy (HE) in 93 patients (10.2%). The most common etiology of cirrhosis was chronic alcohol use in
393 cases (43%). Endotherapy was offered to 711 patients (77.9%), and rebleeding was observed in 48
patients (5.3%) at 5 d and 138 patients (15.1%) at 42 d. Radiological interventions for management of
rebleed were done in 17 (1.9%) patients and included TIPS in 8, BRTO in 3, SB tube in 2 and SX-Ella
Danis stent placement in 4 patients (Table 1). The overall 42-d mortality rate was found to be 18.2% (n =
166).

Comparison of baseline parameters and outcomes in three platelets groups

Demographic and vital parameters were well matched across the three groups. All groups had similar
values of hemoglobin and INR. Patients with platelet counts < 20 x 10°/L had significantly higher
creatinine values at baseline as compared to the group with platelet count between 20-50 x 10°/L (1.1
mg/dL vs 0.8 mg/dL, P < 0.001), however, there were no significant differences with the other two
groups in terms of etiology of cirrhosis, liver related parameters, hepatocellular carcinoma at
presentation, or features of decompensation (Ascites, HE). There were no differences in baseline MELD
scores; however, the median CTP score was lower in the group with platelet counts > 50 x 10°/L than
those with platelet count <20 x 10°/L (7 vs 8, P = 0.044) (Table 1).

Among patients with platelet counts less than 20 x 10°/L, 20-50 x 10°/L and greater than 50 x 10°/L,
10 (43.5%), 53 (31.5%) and 28 (3.9%) patients received platelet transfusion, respectively (P < 0.001). There
were no significant differences in the source of bleeding, which was most commonly from high-grade
esophageal varices, the requirement of PRBC or FFP transfusion, endotherapy offered, rebleeding rates
at 5 and 42 d, or mortality at 42 d among the three groups when analyzed for baseline platelet counts
(Table 2, Figure 2A and B).

On comparison of patients who underwent endotherapy vs no endotherapy, there was no difference
in the rebleed at 5 d [36/711 (5.1%) vs 12/202 (5.9%), P = 0.595] and 42 d [102/711 (14.3%) vs 36/202
(17.8%), P = 0.223].

Analysis of results based on platelet transfusion

Ninety-one (10%) patients received platelet transfusions as a part of management, while 822 patients did
not. There was a significant difference in age between the groups receiving platelets compared to those
who did not (median age 42 vs 45 years, P = 0.012). As expected, platelet counts were significantly lower
in the group receiving platelets than the non-receiving group with the median value 40 x 10°/L vs 100 x
10°/L, (P < 0.001). These patients also had lower median heart rate (90/min vs 96/ min, P = 0.016), total
leucocyte counts (5.6 x 10°/L vs 6.6 x 10°/L, P = 0.012) and serum creatinine (0.7 mg/dL vs 0.8 mg/dL, P
= 0.003) than their counterparts (Table 3). There were no significant differences noted in the etiology of
cirrhosis, alcohol use, liver-related parameters, CTP scores and MELD score, although patients who
received platelets were more likely to present with ascites (64.8% vs 48.3%, P = 0.003) and HE (16.5% vs
9.5%, P = 0.044) than those who did not.

The most common bleeding source in either group was high-grade esophageal varices (84.6% and
86.6%, respectively). There was no difference in endotherapy rates offered to patients in either group.
Patients receiving platelets had significantly higher rebleeding rates at day 5, 13/91 (14.3%) as
compared to those who did not 35/822 (4.3%) (P < 0.001). The rate of rebleeding among those receiving
platelets was even higher 29/91 (31.9%) at day 42 as compared to those who did not 109/822 (13.3%) (P
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Table 1 Comparison of baseline characteristics of cirrhosis patients with platelet counts < 20 x 10°/L, 20-50 x 10°/L and > 50 x 10°/L

Characteristics Total (n= 913) Platelet count <20 x  Platelet count 20-50 x  Platelet count > 50 x P value
10°L (n = 23) 10°/L (n = 168) 10°L (n=722)

Age (years) 45 (35-54) 42.0 (33-46) 43 (34-53) 45 (36-54) 0.068

Sex (Males:Female) 762 (83.5): 151 (16.5) 20 (87.0): 3 (13.0) 136 (81.0): 32 (19.0) 606 (83.9): 116 (16.1) 0.581

Heart rate (per minute) 96 (86-110) 94 (86-100) 94 (85-110) 96 (86-110) 0.397

MAP (mm of Hg) 82 (74-89) 81 (74-84) 81 (75-88) 82 (73-89) 0.771

Hemoglobin (g/dl) 7.6 (6.1-9.4) 8.3 (5.7-9.6) 7.4 (6.0-8.7) 7.8 (6.1-9.5) 0.168

TLC (x10°/L) 6.5 (3.8-9.2) 6.9 (3.7-9.6) 5.1 (3.1-7.9) 6.8 (4.2-9.7) <0.001"

Platelet count (x10°/L) 96 (55-135) 12.0 (10.0-15.0) 40.0 (34.0-46.0) 118.0 (80.0-150.0) <0.001°¢

INR 1.5 (1.3-1.9) 1.7 (1.3-2.0) 1.6 (1.3-1.9) 1.5 (1.3-1.9) 0.337

Serum urea (mg/dL) 37 (24-64) 45 (22-101) 36 (23-55) 37 (25-66) 0.298

Creatinine (mg/dL) 0.8 (0.6-1.2) 1.1 (0.7-2.0) 0.8 (0.6-1.1) 0.8 (0.6-1.3) 0.010"

Sodium (meq/L) 139 (135-142) 137 (131-141) 140 (136-143) 139 (135-142) 0.065

Bilirubin (mg/dL) 1.6 (0.9-3.1) 2.1 (1.0-7.7) 1.7 (0.9-3.4) 1.6 (0.9-2.9) 0.317

AST (IU/L) 51 (34-86) 49.0 (35.0-103.0) 56.0 (38.0-82.0) 50.0 (33.0-87.0) 0.410

ALT (IU/L) 35 (23-55) 36.0 (23.0-120.0) 37.0 (24.0-56.0) 34.0 (22.0-54.0) 0.500

Albumin (g/dL) 3.2(2.7-3.8) 2.8 (2.1-3.7) 3.1(2.7-3.8) 3.2(2.7-3.8) 0.146

CTP 7 (6-9) 8.0 (7.0-10.0) 7.0 (6.0-10.0) 7.0 (6.0-9.0) 0.044°

MELD scores 14.7 (11.1-20.3) 17.2 (10.0-28.3) 14.4 (11.3-19.6) 14.8 (11.1-20.3) 0.551

Ascites 456 (49.9) 12 (52.2) 97 (57.7) 347 (48.1) 0.076

HCC 35 (3.8) 0 8 (4.8) 27 (3.7) 0.515

HE 93 (10.2) 2 (8.7%) 22 (13.1) 69 (9.6) 0.382

Endotherapy 0.815

No therapy 202 (22.1) 7 (30.4) 34 (202) 161 (22.3)

Glue 105 (11.5) 1(4.3) 19 (11.2) 85 (11.8)

Ethoxysclerol 43 (4.7) 2(8.7) 6 (3.6) 35 (4.8)

EVL 537 (58.8) 12 (52.2) 102 (60.7) 423 (58.6)

APC 2(0.2) 0 1(0.6) 1(0.1)

Glue and EVL 24 (2.6) 1(4.3) 6 (3.6) 17 (2.4)

Child Class 0.047

A 374 (41.0) 5(21.7) 65 (38.7) 304 (42.1)

B 361 (39.5) 10 (43.5) 61 (36.3) 290 (40.2)

C 178 (19.5) 8 (34.8) 42 (25.0) 128 (17.7)

Etiology 0.772

Alcohol 393 (43.0) 9 (39.1) 76 (45.2) 308 (42.7)

Others 520 (57.0) 14 (60.9) 92 (54.8) 414 (57.3)

RBC 0.548

0 542 (59.4) 12 (52.2) 91 (54.2) 439 (60.8)

1 143(15.7) 4 (17.4) 29 (17.3) 110 (15.2)

>2 228 (25.0) 7 (30.4) 48 (28.6) 173 (24.0)

FFP transfusion 108 (11.8) 3 (13.0) 23 (13.7) 82 (11.4) 0.689

Number of FFP transfusion 3 (3-4) 3 (3-3) 3 (3-4) 3 (3-4) 0.728
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Platelets transfusion 91 (10.0) 10 (43.5) 53 (31.5) 28 (3.9) <0.001"
Number of platelet transfusion 3 (3-3) 3(2.7-3.2) 3(3-3) 3(3-3.7) 0.728
Rescue therapy (Radiological 17 (1.9) 2(8.7) 7 (4.2) 8 (1.1) 0.001°
intervention)

Grade of varices low:high 128 (14.0): 785 (86.0) 4 (17.4):19 (82.6) 24 (14.3): 144 (85.7) 100 (13.9): 622 (86.1) 0.885
Cause of bleed variceal 0.898
Esophageal 789 (86.4) 21 (91.3) 148 (88.1) 620 (85.9)

Fundal 55 (6.0) 1(4.3) 9(54) 45 (6.2)

Esophageal and Fundal 69 (7.6) 1(4.3) 11 (6.5) 57 (7.9)

220 x 10°/L vs 20-50 x 10°/L.

£20-50 x 10°/L vs > 50 x 10°/L.

<20 x 10°/L vs > 50 x 10°/L. All values are represented as 1 (%) or median (IQR).

APC: Argon plasma Coagulation, AST: Aspartate Transaminase, ALT: Alanine Transaminase, CTP: Child-Turcotte-Pugh score, INR: Internationalized
Normalized Ratio, EVL: Endoscopic Variceal Ligation, FFP: Fresh Frozen Plasma, HE: Hepatic Encephalopathy, HCC: Hepatocellular carcinoma, MAP:
Mean Arterial Pressure, MELD: Model for End Stage Liver Disease, RBC: Red blood cells, TLC: Total Leucocyte Count

Table 2 Rebleed rates at 5 days and 42 days, and mortality at 42 days in cirrhosis patients with platelet counts < 20 x 10°/L, 20-50 x 10°

IL and > 50 x 10°/L

Total (n= Platelet count <20 x 10°/L (n  Platelet count 20-50 x 10°/L (n= Platelet count > 50 x 10°/L (n =

Characteristics 913) - 23) 168) 722) Pvalue
Rebleedat5d 48 (5.3) 3 (13.0) 11 (6.5) 34 (4.7) 0.150
Rebleed at42d 138 (15.1) 5(21.7) 29 (17.3) 104 (14.4) 0.433
Death at 42 d 166 (18.2) 3 (13.0) 39 (23.2) 124 (17.2) 0.153

All values are represented as 1 (%).

<0.001) (Figure 3A). Patients who received transfusions had a significantly greater rate of rebleeding in
the groups with platelet counts between 20 x 10°/L and 50 x 10°/L (log-rank P < 0.001) and > 50 x 10°/L
(log-rank P = 0.038), but not in the group with platelet count < 20 x 10°/L (log-rank P = 0.303) (Figure 3B
-D). Patients receiving platelets had higher mortality rates overall 23/91 (25.3%) as compared to those
who did not 143/822 (17.4%), although the difference was not significant (P = 0.074) (Figure 4A). There
were no significant differences in mortality rates when assessed for group-wise outcomes (Figure 4B-D).

Propensity score matching

To compare the outcomes in those who received and those who did not receive platelet transfusion, we
matched the 2 groups for variables such as age, heart rate, creatinine, sodium, presence of ascites, HE,
and transfusion of FFP. The comparison of the 2 groups is shown in Table 3.

In the matched cohort (n = 89), patients receiving platelets had significantly higher rebleeding rates at
day 5, 13/89 (14.6%) as compared to those who did not 4/89 (4.5%) (P = 0.039). The rate of rebleeding
among those receiving platelets was even higher 29/89 (32.6%) at day 42 as compared to those who did
not 14/89 (15.7%) (P = 0.014) (Figure 5A). Patients receiving platelets had higher mortality rates overall
23/89 (25.8%) as compared to those who did not 21/89 (23.6%), although the difference was not
significant (P = 0.862) (Figure 5B).

Factors associated with 42-d rebleeding
In the pre-matched group, univariate Cox-proportional hazard analysis identified lower mean arterial
pressure (MAP) at presentation, elevated levels of INR, serum urea, serum bilirubin, and AST to be
associated with a significantly higher risk of rebleeding at 42 d. Patients with higher CTP and MELD
scores, those presenting with decompensation in the form of ascites and HE, and those receiving PRBCs,
FFP or platelets transfusions were at a higher risk of experiencing a rebleed within 42 d of the index
event. Platelet count at presentation was not associated with rebleeding at 42 d. The Hazard ratio of the
relevant risk factors is provided in Table 4.

On PSM-analysis, the factors significant on univariate Cox-proportional hazard analysis are shown in
Table 3. On multivariate analysis, platelet transfusion was independently associated with 42-d
rebleeding (HR, 2.924, 95%CI, 1.448-5.903, P = 0.003) after adjusting for MAP, INR, AST, albumin, HE,
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Table 3 Comparison of baseline characteristics of cirrhosis patients who received platelet and those who did not

Before PSM analysis After PSM analysis
Characteristics Platelets. No plate!ets P value Platelet transfusion No plate!et P value
transfusion (n =91) transfusion (n = 822) (n=89) transfusion (n = 89)
Age (yr) 42 (34-50) 45 (35-54) 0.012 42 (34-50) 40 (30-50) 0.716
Sex (Male:Female) 77 (84.6): 14 (15.4) 685 (83.3): 137 (16.7) 0.882 75 (84.3): 14 (15.7) 80 (89.9): 9 (10.1) 0.372
Heart rate (per minute) 90 (84-100) 96 (86-110) 0.016 90 (85-100) 89 (82-100) 0.546
MAP (mm of Hg) 81 (75-87) 82 (74-90) 0.341 81 (75-87) 81 (73-88) 0.968
Hemoglobin (g/dL) 7.7 (6.1-9.4) 7.6 (6.1-9.4) 0.890 7.7 (61-9.4) 7.5 (6.3-9.0) 0.720
TLC (x 10°/L) 5.6 (3.1-8.3) 6.6 (4.0-9.4) 0.012 5.6 (3.1-8.3) 7.0 (4.4-12.0) 0.002
Platelet count (x 10°/L)  40.0 (32.0-58.0) 100.0 (63.0-139.0) <0.001 40.0 (32.0-58.0) 81 (57-126) <0.001
INR 1.6 (1.3-2.0) 1.5 (1.3-1.9) 0.266 1.6 (1.3-2.0) 1.7 (1.4-2.2) 0.402
Serum urea (mg/dL) 41 (28-60) 36 (24-64) 0.864 41 (28-61) 34 (24-69) 0.369
Creatinine (mg/dL) 0.7 (0.5-1.0) 0.8 (0.6-1.3) 0.003 0.7 (0.5-1.0) 0.8 (0.6-1.4) 0.040
Sodium (meq/L) 140.2 (137.0-143.0) 139.0 (135.0-142.0) 0.023 140 (137-143) 140 (135-143) 0.529
Bilirubin (mg/dL) 1.7 (0.9-3.8) 1.6 (0.9-3.0) 0.771 1.7 (0.9-3.8) 2.4 (1.3-4.8) 0.071
AST (IU/L) 49 (34-79) 51 (34-88) 0.570 49 (34-79) 67 (38-119) 0.019
ALT (IU/L) 32 (22-58) 35 (23-54) 0.905 32 (22-58) 41 (30-67) 0.029
Albumin (g/dL) 3.2 (2.7-3.8) 3.2 (2.7-3.8) 0.897 3.2 (2.7-3.8) 3.1 (2.6-3.6) 0.355
CTP 7 (6-10) 7 (6-9) 0.119 8 (6-10) 8 (6-10) 0.186
MELD 14.6 (10.9-20.2) 14.7 (11.1-20.3) 0.878 14.6 (10.9-20.2) 16.1 (12.5-24.1) 0.079
Ascites 59 (64.8) 397 (48.3) 0.003 59 (66.3) 58 (65.2) 1.000
HCC 6 (6.6) 29 (3.5) 0.150 6 (6.7) 4 (4.5) 0.747
HE 15 (16.5) 78 (9.5) 0.044 15 (16.9) 22 (24.7) 0.268
Endotherapy (yes) 71 (78.0) 640 (77.9) 1.000 72 (80.9) 71 (79.8) 1.000
Child class 0.210 0.313
A 33 (36.3) 341 (41.5) 31 (34.8) 22 (24.7)
B 34 (37.4) 327 (39.8) 34 (38.2) 37 (41.6)
C 24 (26.4) 154 (18.7) 24 (27.0) 30 (33.7)
Etiology 0.824 0.176
Alcohol 38 (41.8) 355 (43.2) 37 (41.6) 47 (52.8)
Other 53 (58.2) 467 (56.8) 52 (58.4) 42 (47.2)
RBC 0.483 0.294
0 49 (53.8) 493 (60.0) 48 (53.9) 56 (62.9)
1 15 (16.5) 128 (15.6) 14 (15.7) 15 (16.9)
22 27 (29.7) 201 (24.5) 27 (30.3) 18 (20.2)
FEP transfusion 22 (24.2) 86 (10.5) <0.001 22 (24.7) 22 (24.7) 1.000
Grade of varices 71 (78.0) 714 (86.9) 0.026 69 (77.5) 84 (94.4) 0.002

low:high

All values are represented as 1 (%) or median (IQR). AST: Aspartate transaminase; ALT: Alanine transaminase; CTP: Child-Turcotte-Pugh score; INR:
Internationalized normalized ratio; EVL: Endoscopic variceal ligation; FFP: Fresh frozen plasma; HE: Hepatic encephalopathy; HCC: Hepatocellular
carcinoma; MAP: Mean arterial pressure; MELD: Model for end stage liver disease; RBC: Red blood cells; TLC: Total leucocyte count.
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Table 4 Cox-proportional analysis of variables associated with 42-days rebleeding in the whole cohort and after propensity score

matching

Whole cohort After propensity score matching
Univariate Univariate
Characteristics analysis HR Pvalue analysis HR Pvalue  Model 1 (Excluding CTP) Model 2 (Including CTP)
(95%Cl) (95%Cl)
Adjusted HR P value Adjusted HR P value
(95%Cl) (95%Cl)
Age (yr) 1.000 (0.987-1.013)  0.973 1.007 (0.984-1.031)  0.584
Sex
Male 1 1
Female 0.662 (0.393-1.114)  0.120 1.330 (0.560-3.158)  0.517
Heart rate (per 0.995 (0.986-1.004)  0.298 1.011 (0.996-1.026)  0.157
minute)
MAP (mm of Hg) 0.979 (0.965-0.992)  0.002 0.966 (0.938-0.996)  0.024 9.972 (0.938- 0.131 0.968 (0.936- 0.057
1.008) 1.001)
Hemoglobin (g/dL)  0.969 (0.906-1.036)  0.349 0.914 (0.800-1.045)  0.189
TLC (x 10°/L) 1.023 (0.995-1.053)  0.111 0.991 (0.933-1.052)  0.761
Platelet count (x 10°  0.999 (0.997-1.001)  0.360 0.995 (0.989-1.001)  0.129
/1)
INR 1.528 (1.296-1.802) < 0.001 1.427 (0.976-2.086)  0.067 1.341 (0.784- 0.284
2.295)
Serum urea (mg/dL)  1.005 (1.001-1.008)  0.012 1.004 (0.997-1.011)  0.237
Creatinine (mg/dL) ~ 1.158 (1.021-1.314)  0.023 1.031 (0.805-1.319)  0.811
Sodium (meq/L) 0.993 (0.966-1.022)  0.647 0.980 (0.929-1.033)  0.451
Bilirubin (mg/dL) 1.065 (1.045-1.086) < 0.001 1.016 (0.976-1.058)  0.434
AST (IU/L) 1.001 (1.000-1.001)  0.005 1.001 (1.000-1.002)  0.002 1.001 (1.000- 0.284 1.001 (1.000- 0.021
1.002) 1.002)
ALT (IU/L) 1.000 (0.998-1.002)  0.920 1.000 (0.998-1.003)  0.761
Albumin (g/dL) 0.833 (0.672-1.031)  0.093 0.543 (0.363-0.811)  0.003 0.690 (0.431- 0.122
1.105)
CTP 1.255 (1.177-1.337) < 0.001 1.169 (1.048-1.303)  0.005 - 1.081 (0.959- 0.203
1.220)
MELD 1.057 (1.038-1.077) < 0.001 1.028 (0.995-1.063)  0.102 -
Ascites, yes 2,525 (1.757-3.630) < 0.001 1.906 (0.939-3.870)  0.074 0.857 (0.376- 0.713
1.953)
HCC, yes 2,532 (1.367-4.690)  0.003 0.370 (0.051-2.687)  0.326
HE, yes 3.969 (2.700-5.836) < 0.001 2.489 (1.324-4.679)  0.005 1.791 (0.836- 0.134
3.836)
Endotherapy (yes) 0.702 (0.480-1.027)  0.069 0.999 (0.463-2.155)  0.998
Child class
A 1 1
B 1.849 (1.187-2.879)  0.007 1.811 (0.738-4.444)  0.195
C 4.653 (2.988-7.245) < 0.001 3.695 (1.567-8.715)  0.003
Etiology
Alcohol 1 0.095 1 0.124
Other 0.753 (0.539-1.051) 0.622 (0.339-1.140)
RBC (units)
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0 1 1 1 1

1 1482 (0.944-2.327)  0.087 1162 (0.464-2.910)  0.748 1.173 (0.460- 0738 1.253 (0.493- 0.636
2.992) 3.180)

22 1434 (0.979-2.098)  0.064 2571 (1.349-4902)  0.004 1.998 (0.962- 0.064 1.900 (0.942- 0.073
4152) 3.831)

FFP transfusion 3.078 (2.096-4.518) <0001 1490 (0.777-2.858)  0.220

Platelet transfusion  2.613 (1.735-3.936)  <0.001  2.204 (1.165-4172)  0.015 2.924 (1.448- 0.003 2702 (1.345- 0.005
5.903) 5.429)

Grade of varices 0.829 (0.526-1.308)  0.421 0.671 (0.311-1.446)  0.308

(high)

AST: Aspartate transaminase; ALT: Alanine transaminase; CTP: Child-Turcotte-Pugh score; INR: Internationalized normalized ratio; EVL: Endoscopic
variceal ligation; FFP: Fresh frozen plasma; HE: Hepatic encephalopathy; HCC: Hepatocellular carcinoma; MAP: Mean arterial pressure; MELD: Model for
end stage liver disease; RBC: Red blood cells; TLC: Total leucocyte count.

UGI bleed patients evaluated in study No source found on UGI endoscopy (n = 177)
period (n = 2283) Non variceal UGI bleed (n = 592)
Gastric/duodenal ulcer (n = 195)
Excluded Mallory-Weiss (n = 45)

>| Esophageal ulcer (n = 65)
Erosive mucosal diseases (n = 196)

Neoplasia (n = 81)
Portal hypertension related UGI bleed (n Dieulafoy (n = 7)
= 1514) Pseudoaneurysm (n = 3)
Excluded Non cirrhotic cause of portal

hypertension (n = 58)
EHPVO (n = 39)
NCPF (n = 19)

Y
Cirrhosis related UGI bleed (n = 1456)

Lost to follow up before 42 d (n = 161)
Excluded Eradicated varices on endoscopy (n = 113)
Non variceal source of bleed (n = 23)

Post EVL ulcer bleed (n = 38)

— GAVE related bleed (n = 37)
Included in final analysis (n = 913) PHG related bleed (n = 34)
platelet transfusion (n = 91) Incomplete data (n = 20)
i No UGI source identified (n = 17)
' ,
CLD with AVB with platelet CLD with AVB without platelet
transfusion (n = 89) transfusion: PSM for age, pulse rate,

creatinine, sodium, presence of ascites,
HE, and transfusion of FFP (n = 89)

DOI: 10.4254/wjh.v14.i7.1421 Copyright ©The Author(s) 2022.

Figure 1 CONSORT chart for inclusion of patients. AVB: Acute variceal bleeding; HE: Hepatic encephalopathy; PSM: Propensity score matching; FFP:
Fresh frozen plasma; EHPVO: Extrahepatic portal vein obstruction; NCPF: Non-cirrhotic portal fibrosis; UGI: upper gastrointestinal; EVL: Endoscopic variceal ligation;
GAVE: Gastric antral vascular ectasia; PHG: Phenylethanoid glycosides.

and PRBC transfusion. In another multivariate model, platelet transfusion was also independently
associated with 42-d rebleeding after adjusting for CTP score and other significant variables (Table 4).

Factors associated with 42-d mortality

The factors associated with 42-d mortality on univariate Cox-proportional hazard analysis are shown in
Table 5. Platelet count/ platelet transfusion was not associated with 42-d mortality in the PSM cohort.
Presence of HE was independently associated with mortality after adjusting for INR, creatinine,
bilirubin, AST, albumin, presence of ascites, endotherapy, etiology of chronic liver disease, and FFP
transfusion.
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Table 5 Cox-proportional analysis of variables associated with 42-days mortality in the whole cohort and after propensity score

matching

Whole cohort After propensity score matching

o Univariate analysis Univariate analysis Adjusted HR
Characteristics HR (95%Cl) y P value HR (95%Cl) y P value (951% cl) P value
Age (yr) 1.010 (0.998-1.022) 0.118 1.016 (0.993-1.039) 0.174
Sex
Male 1 1
Female 0.682 (0.427-1.088) 0.108 0.889 (0.350-2.256) 0.804
Heart rate (per minute) 0.999 (0.990-1.007) 0.759 1.004 (0.989-1.021) 0.581
MAP (mm of Hg) 0.988 (0.976-1.000) 0.046 0.996 (0.967-1.027) 0.816
Hemoglobin (g/dL) 0.949 (0.892-1.010) 0.100 0.992 (0.872-1.128) 0.903
TLC (x 10°/L) 1.047 (1.023-1.071) <0.001 1.034 (0.986-1.084) 0.172
Platelet count (x 10°/L)  0.998 (0.995-1.000) 0.053 0.998 (0.992-1.003) 0.422
INR 1.903 (1.689-2.143) <0.001 1.656 (1.246-2.201) 0.001 1.361 (0.825-2.244) 0.228
Serum urea (mg/dL) 1.009 (1.006-1.012) <0.001 1.005 (0.998-1.012) 0.142
Creatinine (mg/dL) 1.374 (1.263-1.495) <0.001 1.205 (1.004-1.446) 0.046 0.985 (0.771-1.258) 0.901
Sodium (meq/L) 0.991 (0.966-1.017) 0.494 0.996 (0.943-1.052) 0.876
Bilirubin (mg/dL) 1.077 (1.061-1.094) <0.001 1.040 (1.010-1.072) 0.010 1.013 (0.967-1.061) 0.588
AST (IU/L) 1.001 (1.001-1.002) <0.001 1.001 (1.001-1.002) <0.001 1.001 (1.000-1.002) 0.113
ALT (IU/L) 1.002 (1.001-1.002) <0.001 1.001 (0.999-1.003) 0.249
Albumin (g/dL) 0.671 (0.548-0.821) <0.001 0.641 (0.433-0.948) 0.026 0.964 (0.619-1.501) 0.871
CTP 1.369 (1.294-1.448) <0.001 1.239 (1.114-1.378) <0.001
MELD 1.097 (1.080-1.115) <0.001 1.060 (1.029-1.091) <0.001
Ascites, yes 2.673 (1.911-3.739) <0.001 1.876 (0.926-3.799) 0.080 1.043 (0.431-2.525) 0.925
HCC, yes 1.637 (0.836-3.206) 0.150 1.258 (0.390-4.063) 0.701
HE, yes 5.686 (4.102-7.881) <0.001 3.825 (2.014-6.953) <0.001 2.586 (1.260-5.307) 0.010
Endotherapy, yes 0.548 (0.394-0.760) <0.001 0.423 (0.226-0.790) 0.007 0.589 (0.296-1.169) 0.130
Child class
A 1 1
B 1.771 (1.142-2.747) 0.011 1.002 (0.395-2.538) 0.997
C 6.785 (4.502-10.227) <0.001 3.759 (1.698-8.321) 0.001
Etiology
Alcohol 1 1 1
Other 0.641 (0.473-0.870) 0.004 0.600 (0.329-1.094) 0.096 0.920 (0.470-1.799) 0.808
RBC
0 1 1
1 10.966 (0.629-1.484) 0.874 1.158 (0.522-2.567) 0.718
>2 0.741 (0.505-1.086 0.125 1.024 (0.504-2.081) 0.948
FFP transfusion 2.532 (1.762-3.637) <0.001 1.923 (1.040-3.555) 0.037 1.066 (0.510-2.230) 0.865
Platelet transfusion 1.489 (0.958-2.312) 0.077 1.098 (0.608-1.984) 0.757
Grade of varices (high) 1.348 (0.826-2.198) 0.232 0.880 (0.392-1.975) 0.757
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AST: Aspartate transaminase; ALT: Alanine transaminase; CTP: Child-Turcotte-Pugh score; INR: Internationalized normalized ratio; EVL: Endoscopic
variceal ligation; FFP: Fresh frozen plasma; HE: Hepatic encephalopathy; HCC: Hepatocellular carcinoma; MAP: Mean arterial pressure; MELD: Model for
end stage liver disease; RBC: Red blood cells; TLC: Total leucocyte count.
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Figure 2 Kaplan Meier curves for the entire cohort of patients based on baseline platelet counts demonstrating cumulative probability. A:
Free from rebleed (log-rank P = 0.396); B: Survival (log-rank P = 0.176).
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Analysis of results based on FFP transfusion
Patients were also assessed for FFP transfusions received as part of management (details appended as
Supplementary data). Patients who received FFP had significantly higher PRBC requirements (61.1% vs
37.9%; P < 0.001), with significantly more patients experiencing rebleed on day 5 (16.7% vs 3.7%; P <
0.001) and day 42 (32.4% vs 12.8%; P < 0.001) with higher mortality rates within 42 d of index bleeding
(35.2% ©vs 15.9%; P < 0.001), as compared to those who did not receive transfusion (Supplemen-
tary Table 1).

Kaplan Meier estimates revealed significantly higher rebleed rates at days 5 and 42 and higher 42-d
mortality from index bleeding episode (P < 0.001) among patients who received FFP transfusions
compared to those who did not (Supplementary Figure 1A and B).

Analysis based on any transfusion- either FFP or platelets

A further subgroup analysis was done to assess outcomes of 177 patients who received either blood
product (FFP or platelet) compared to 736 patients who received no transfusions (Supple-
mentary Table 2). A significantly higher proportion of these patients were decompensated at
presentation with ascites in 67.2% vs 45.8%; P < 0.001 and HE in 20.9% vs 7.6%; P < 0.001 compared to
those not receiving transfusions. The severity of illness scores was significantly higher in those receiving
transfusions (CTP: 9 vs 7; P < 0.001 and MELD 18.7 vs 14.1; P < 0.001). Patients receiving transfusions
had higher rebleeding rates at day 5 (14.1% vs 3.1%; P < 0.001) and 42 (31.6% vs 11.1%; P < 0.001) with
higher PRBC requirements (53.1% vs 37.6%; P = 0.001). The overall 42-d mortality was also higher in
those receiving transfusions (30.5% vs 15.2%; P < 0.001) (Supplementary Figure 2A and B).

DISCUSSION

Cirrhosis-related coagulopathy is a topic of long-standing debate. Clinically, some patients demonstrate
increased bleeding rates with invasive procedures. In contrast, others may develop spontaneous
thrombosis of the main portal vein or its tributaries, indicating that the coagulation system in cirrhotics
behaves differently in individual patients, demonstrating both pro- and anticoagulant tendencies[16-
18]. Thus, coagulopathy in cirrhosis exists as a spectrum (“rebalanced hemostasis”) with anticoagulant
and procoagulant nature being the two extreme endpoints. Recent evidence supports this approach to
the management of bleeding risks in such patients[19].

Transfusion of blood products in cirrhotics is associated with several risks despite the apparent
clinical benefits of correcting thrombocytopenia and deranged INR[20]. Prior studies have demonstrated
rise portal pressures by 1.4 £ 0.7 mm of Hg for every 100 mL of blood product transfusion[21,22].
Overzealous resuscitative measures may predispose patients to a vicious cycle of rebleeding with higher
transfusion requirements, extended hospital stays and poorer outcomes. This was demonstrated in the
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Figure 3 Kaplan Meier curves of cumulative probability of free from rebleed in patients receiving platelets compared to those who did

not. A: Overall cohort (log-rank P < 0.001); B: Platelet counts < 20 x 10%L (log-rank P = 0.303); C: Platelet counts 20 x 10%/L-50 x 10%L (log-rank P < 0.001); D:
Platelet counts > 50 x 10°%/L (log-rank P = 0.038).
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study by Villanueva et al[23], who reported that a restrictive transfusion strategy is beneficial in
cirrhotics as compared to a more liberal transfusion strategy.

There is a significant discrepancy between recommendations of major societies and actual clinical
practice regarding transfusions in cirrhotics. A recent study from a tertiary healthcare center in India
revealed that 40.5% of cirrhotics admitted over a 6 mo period for various indications received
transfusions, 82.8% of which were prophylactic[13]. The American Gastroenterology Association (AGA,
2019), European Association for the Study of the Liver (EASL, 2018, 2022) and the American Association
for the Study of Liver Diseases (AASLD, 2016) recommend against the use of FFP for prophylactic
correction of deranged PT/INR levels during AVB[24-28]. The AGA 2019 guidelines suggest that
platelets may be transfused to a target of 50 x 10°/L based on low level of evidence while the other
major societies (including the recent Baveno VII guidelines) cite insufficient evidence for recommending
for or against transfusion of platelets in cirrhotics with AVB[24,28]. Studies have shown that platelet and
FFP transfusion may increase procoagulant factor levels, endogenous thrombin potential and platelet
counts in hemodynamically stable patients. However, the actual need for these transfusions and the
clinical benefit during an episode of AVB remains uncertain[29]. Evidence for transfusion to correct
thrombocytopenia is drawn from studies of prophylactic platelet transfusion to limit elective procedure
related bleeding in CLD patients[30-32]. There is also a lot of scepticism associated with FFP transfusion
in these patients based on the results of the retrospective study of 244 patients by Mohanty ef al[11]
which reported more severe episodes of bleeding along with higher rebleed rates at day 5, longer
hospital stay and higher mortality at 42 d among 100 patients with AVB who received FFP. Even for
patients undergoing prophylactic EVL of varices, higher rates of post EVL bleed were associated with
advanced liver disease and not baseline INR or platelets as reported by Blasi et al[33] Thus baseline
thrombocytopenia or deranged INR do not lead to higher post EVL bleeding rates in a prophylactic or
emergent setting and attempting to correct it with transfusions may lead to more harm than good.

In our study, we identified 913 patients with cirrhosis experiencing AVB. Eighty percent of the study
population were either Child-Pugh class A (374) or B (361). At baseline, 191 patients (20.9%) had a
platelet count below 50 x 10°/L, with 23 patients (2.5%) having platelets less than 20 x 10°/L. There were
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Figure 4 Kaplan Meier curves of survival probability in patients based on whether they received platelet transfusions or not. A: Overall
cohort (log rank P = 0.074), B: Platelet counts < 20 x 10°%/L (log-rank P = 0.375); C: Platelet counts 20 x 10°L-50 x 10°%L (log-rank P = 0.250); D: Platelet counts > 50

x 10%L (log-rank P = 0.716).
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Figure 5 Kaplan Meier curves of patients receiving platelets compared to those who did not in the PSM matched cohort demonstrating
cumulative probability. A: Free from rebleed (log-rank P = 0.012); B: Survival probability (log-rank P = 0.755).

no major statistically significant differences in clinical and biochemical parameters, CTP, or MELD score
among the three groups. Patients with thrombocytopenia did not have higher PRBC requirements,
rebleed rates or mortality post endotherapy. A point of clinical concern is the feasibility of endotherapy
at platelet counts < 20 x 10°/L, but our data (although limited by absolute numbers) demonstrates no
increased risk of therapy failure in these patients[34]. Similar results were reported by Thinrungroj et al
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[35] in their cohort of 116 patients in which they demonstrated endotherapy to be safe at platelet counts
as low as 30 x 10°/L.

Overall, 91 patients (10%) received platelet transfusions. We used PSM analysis to adjust the baseline
differences between the groups who received and did not receive platelet transfusion. Those receiving
platelet transfusions had significantly higher rebleed rates within day 5 of transfusion (14.6%), which
rose to 32.6% at day 42. Rebleeding rates were higher among patients with platelet counts > 20-50 x 10°
/L and > 50 x 10°/L who received transfusions. Despite the higher rebleeding rates, there were no
difference in PRBC requirements, indicating that the episodes did not result in a significant loss of blood
volume. The mortality rates in those receiving transfusions were higher (25.8% vs 23.6%) but not statist-
ically significant. Thus, patients with baseline platelets > 20 x 10°/L are more likely to experience a
rebleed if transfused platelets, but this does not translate to higher mortality rates at day 42. Hepatic
encephalopathy was associated with poor outcomes in patients with cirrhosis and AVB[36].

Patients receiving FFP transfusion had significantly higher CTP and MELD scores than those who did
not, indicating a sicker cohort. This is clinically expected as deranged INR occurs directly because of
hepatic dysfunction. Significantly higher 5 and 42 d rebleed rates with higher 42-d mortality rates was
noted among those receiving FFP. These patients also experienced higher blood volume loss with
significantly higher PRBC requirement, lower hemoglobin level, and mean arterial pressures in this
group. These results are in agreement with the recent study by Mohanty et al[11], who reported that
bleeding in patients receiving FFP was more difficult to control and resulted in more extended hospital
stays.

Comparing patients who receive any transfusion (FFP or platelets or both) vs. those who received
none demonstrated the same trend of results, with those receiving transfusions being more likely to be
decompensated clinically (elevated bilirubin, ascites and HE) with significantly higher rebleed rates on
day 5 and 42 with higher 42-d mortality.

Our findings support the current evidence that both FFP and platelet transfusions lead to greater
rebleed rates at 5 d, with FFP transfusions also adding to the mortality at 42 d. This highlights the fact
that correction of coagulopathy in an attempt to control variceal bleeding is a futile target in the
management of AVB. Thrombin generation assays may be helpful to guide transfusion practices and
prevent unnecessary transfusions[37-39]. In recent times, two RCTs have demonstrated that TEG based
transfusions have a role in restricting transfusions both in cirrhotics with AVB as well as those
undergoing invasive procedures without compromising hemostasis[36,40].

Our study has certain limitations. The number of patients with platelet counts less than 20 x 10°/L
were few; hence our conclusions on endotherapy in this group are statistically underpowered. Being a
tertiary care centre, we receive more sick patients with a poorer hemodynamic profile than other
centres. The decision to transfuse blood products and the number of units was subjective and based on
the treating physician’s discretion. Being a high-volume centre, we are not able to admit all patients and
some patients are sent to other centres for admission post-endotherapy. We do not have data regarding
the length of the hospital stay and intensive care unit requirement in these patients. However, despite
these limitations, a key strength of our study is that we had several patients with varying severity of
illness as graded by the CTP and MELD scores, which is reflective of a real-world scenario. Adding to
the pragmatism of the study was that the patients were initially stabilized in the casualty by a team of
physicians which included specialists and trainees in emergency medicine and internists prior to review
by gastroenterologists. Thus, the transfusion practices reflect both the permeation and dissemination of
clinical recommendations by the major societies in gastroenterology among physicians involved in
patient management and its acceptability and adoption in general practice.

CONCLUSION

In conclusion, platelet and FFP transfusions do not lead to improved hemostasis in patients with
cirrhosis experiencing an AVB and are associated with higher rebleed rates at 5 and 42 d. Platelet
transfusions lead to higher rebleed rates at day 5 and 42 but do not contribute to higher mortality rates,
while FFP transfusions are associated with higher rebleed rates at 5 and 42 d and are also associated
with higher mortality rates at 42 d from index bleeding episodes.

ARTICLE HIGHLIGHTS

Research background

The most important question answered by this study is that platelet transfusions are not beneficial but
harmful to chronic liver disease patients presenting with variceal bleeding. We clearly have shown that
thrombocytopenia at baseline did not impact the rebleed rates or mortality. Higher rebleed rates were
seen only in those receiving platelets and FFP while those receiving FFP also demonstrated higher
mortality rates. Moving further a prospective study to compare the impact of transfusions may be
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contemplated, but considering the potential of harm to patients, it may not be ethically feasible.

Research motivation

Platelet transfusions increase the rebleed rate at days 5 and 42 but do not contribute to higher mortality
rates at day 42. FFP transfusions lead to more severe rebleeds on days 5 and 42 with higher mortality
among recipients on day 42.

Research objectives

The study included 913 patients. Rebleeding rates were similar between the three platelet groups (< 20 x
10°/L, 20-50 x 10°/L, and > 50 x 10°/L) on days 5 and 42. On day 42, the mortality rates for the three
platelet groups were also similar. On PSM analysis, patients receiving platelets transfusions (n = 89) had
significantly higher rebleeding rates on day 5 and day 42 than those who didn't. The mortality rates
were also higher among patients receiving platelets, although the difference was insignificant. However,
patients who received FFP had higher rebleed rates on days 5 and 42, along with higher mortality rates
on day 42, with higher packed red blood cell requirements, indicating a more severe bleed with greater
blood loss. On multivariate analysis, platelet transfusion and not platelet count, was independently
associated with 42-d rebleeding. Hepatic encephalopathy was independently associated with 42-d
mortality.

Research methods

All patients with chronic liver disease presenting with acute variceal bleed over 4 years period from
2017 to 2021 and giving consent were enrolled for the study. Demographic and clinical data were
collected at baseline and the patients followed up till death or 42 days whichever was later. Patients
were divided into 3 groups based on platelet counts- < 20 x 10°/L, 20-50 x 10°/L, and > 50 x 10°/L for
analysis. A subgroup analysis was done for those receiving fresh frozen plasma (FFP) and platelets and
FFP.

Research results

Our objectives were to identify the impact of platelet count and platelet transfusions in patients with
chronic liver disease presenting with an acute variceal bleed in terms of rebleed rates on days 5 and 42
and mortality rates on day 42.

Research conclusions

The lack of data on platelet transfusion often leads to unnecessary transfusions of high volumes of
platelets or fresh frozen plasma to chronic liver disease patients with acute variceal bleeding.
Transfusions lead to a rise in portal pressure and may precipitate a rebleed, leading to further
transfusions and a vicious cycle. Thus patient outcomes may be potentially worsened by unnecessary
and empiric transfusions.

Research perspectives

There is a paucity of data on the impact of platelet transfusion on outcomes of patients of chronic liver
disease presenting with acute variceal bleed. None of the major clinical guidelines provides definitive
recommendations on transfusion of platelets during a variceal bleed to correct thrombocytopenia. Thus
clinical management of such patients is guided by local policies rather than evidence-based.
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