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Thrombocytopenia is frequently observed in patients with 

chronic liver disease (CLD), with a prevalence of up to 76% [1]. 

Although mild in most cases, severe thrombocytopenia 

(platelet count below 50,000/µl) is not uncommon. Tradi-

tionally, severe thrombocytopenia has been considered a 

definite indication for prophylactic platelet transfusion be-

fore major surgery such as liver transplantation (LT) [2]. 

However, since the introduction of rebalanced hemostasis, 

thrombocytopenic patients with CLD have been thought to 

be more resistant to low platelet counts in terms of bleeding 

risk [3]. Patients undergoing LT often show severe thrombo-

cytopenia, but there is lack of evidence to support the 

threshold for prophylactic platelet transfusion. We report the 
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Background: Patients with chronic liver disease (CLD) planned for liver transplantation (LT) 
often show severe thrombocytopenia, but there is a lack of evidence in deciding the thresh-
old for prophylactic platelet transfusion. 

Case: A 47-year-old female with acute liver failure was referred for LT. Despite daily transfu-
sion of platelets, platelet counts remained under 10,000/µl. During LT, 2 units of single do-
nor platelets (SDP) were transfused. Although platelet counts remained extremely low 
(3,000–4,000/µl) no diffuse oozing was observed and the blood loss was 860 ml. Postop-
eratively, there was no sign of active bleeding or oozing, and the patient received only 1 unit 
SDP transfusion. 

Conclusions: CLD patients may have severe thrombocytopenia. However, primary hemosta-
sis may not be significantly hindered due to the existence of rebalanced hemostasis. Pro-
phylactic platelet transfusion in these patients should not be decided based on platelet 
counts only, but also take other coagulation tests and clinical signs into consideration. 

Keywords: Liver transplantation; Platelet transfusion; Rebalanced hemostasis; Thrombocy-
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case of a patient with very severe thrombocytopenia who 

underwent LT with minimal platelet transfusion. This case 

report was approved by the Institutional Review Board (no. 

2020-03-061-003) and written informed consent was ob-

tained from the patient for the publication of this case.  

CASE REPORT 

A 47-year-old female (body weight 49.6 kg, height 159 cm) 

suffered from acute liver failure due to alcoholic hepatitis. 

The patient was a heavy drinker and was hospitalized due to 

mental changes two months prior to LT. She received steroid 

treatment for severe alcoholic hepatitis, but it was tapered 
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due to lack of response. Treatment for hepatic encephalopa-

thy and endoscopic variceal obturation for gastric variceal 

bleeding was performed as well. One week before LT, she 

was intubated due to dyspnea caused by pulmonary edema, 

probably due to excessive transfusion and fluid treatment 

after hematemesis. 

She was transferred to our hospital six days prior to LT. Ini-

tial laboratory results were hemoglobin 8.7 g/dl, hematocrit 

26%, platelet count 2,000/µl, prothrombin time (PT) 29.0 s 

with an international normalized ratio (INR) 2.73, and acti-

vated partial thromboplastin time (aPTT) 49.9 s. Computed 

tomography revealed liver cirrhosis, splenomegaly, and 

multiple collateral vessels in the abdominopelvic cavity. 

Esophagogastroduodenoscopy revealed large gastric varices 

and portal hypertensive gastropathy. Echocardiography was 

normal. The patient had very severe thrombocytopenia; de-

spite daily transfusion of 6 to 18 units of leukocyte-depleted 

platelet concentrate (LDPC), platelet counts remained un-

der 10,000/µl. However, there was no spontaneous bleeding 

despite persistent severe thrombocytopenia. In the intensive 

care unit (ICU), along with transfusion, ventilator care and 

continuous renal replacement therapy  was done until LT. 

A deceased donor liver was allocated and the intubated 

patient was transferred to the operating room. After stan-

dard monitoring, general anesthesia was induced with intra-

venous thiopental sodium 50 mg, atracurium 50 mg, and 

sevoflurane. The right radial artery, right femoral artery, and 

right femoral vein were cannulated for monitoring and sam-

pling. A 9-Fr catheter (ARROW® MAC, Teleflex, USA) was in-

serted into the right internal jugular vein and a pulmonary 

artery catheter was inserted to monitor pulmonary artery 

pressure, continuous cardiac output, and mixed venous oxy-

gen saturation. Anesthesia was maintained with oxygen, air, 

isoflurane, and atracurium. 

On the day of surgery, only 2 units of single donor platelets 

(SDPs) were available in the hospital. Therefore, we planned 

to transfuse the 2 units of SDPs throughout the surgery. 

Perioperative coagulation profiles and non-activated throm-

boelastometry (NATEM) results are shown in Table 1. De-

spite continuous transfusion of platelets, platelet count re-

mained at 3,000–4,000/µl. Although platelet count was very 

low, no diffuse oozing was observed in the operating field 

and blood loss expressed as lost red cell mass was 860 ml [4]. 

Crystalloid 3,050 ml, 5% albumin 550 ml, 4 units of packed 

red blood cells, 550 ml of autotransfusion, 7 units of fresh 

frozen plasma, and 2 units of SDPs were infused during the 

300-min LT procedure. Continuous infusion of norepineph-

rine (0.01–0.2 µg/kg/min) was maintained throughout the 

surgery and the recipient was transferred to the ICU. 

Postoperatively, there was no active bleeding or oozing, 

and the recipient received only 1 unit of SDPs on the day af-

ter surgery. Although thrombocytopenia due to peripheral 

sequestration and destruction by splenomegaly was sus-

pected, laboratory tests and consultation with the depart-

ment of hemato-oncology were performed to determine the 

cause of persistent very severe thrombocytopenia. Many 

spherocytes and schisticytes (2–3/high-power field) were 

observed in peripheral blood smear. Positive direct antiglob-

ulin test and increased D-dimer suggested immune hemo-

lytic thrombocytopenia. Bone marrow biopsy was recom-

mended to confirm whether thrombocytopenia was periph-

eral in origin rather than from production failure. Also, con-

Table 1. Coagulation Profiles and Non-activated Thromboelastometry (NATEM) Results during and after Liver Transplantation

Time of sampling Platelets 
(1,000/µl) PT (INR) aPTT (s) Fibrinogen 

(mg/dl) CT (s) CFT (s) α angle
(degree) MCF (mm) LI 60 (%)

Preoperation 3 2.19 56.8 110 - - - - -

After induction 3 2.36 58.9 55 2,729 NA 7 5 100

Anhepatic start 4 2.17 62.3 82 1,402 NA 11 15 90

5 min after reperfusion 3 2.33 113.3 84 1,246* NA* 9* 14* 70*
1 hour after reperfusion 4 2.23 106.9 97 Flat Flat Flat Flat Flat

End of operation 8 2.05 69.4 117 - - - - -

POD 1 4 1.19 –15.2 292 1,601 6,561 - 21 100

POD 5 16 1.05 –13.7 170 1,029 1,071 15 28 100

POD 6 31 - - - 996 736 21 30 98

PT (INR): prothrombin time (international normalized ratio) (reference range: 0.80–1.30), aPTT: activated partial thromboplastin time 
(reference range: 30–40 s), CT: clotting time (reference range: 300–1,000 s), CFT: clot formation time (reference range: 150–700 s), α 
angle: alpha angle (reference range: 30–70°), MCF: maximum clot firmness (reference range: 40–65 mm), LI 60: lysis index 60 (reference 
range: 76–96%), POD: postoperative day. NA: not available. *Protamine-treated Fig. 1. Perioperative changes in platelet count.
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sultation recommended that if thrombocytopenia persists, 

splenectomy may be required. However, without further 

treatment, platelet counts started to increase from postoper-

ative day (POD) 4 and spontaneously recovered to over 

100,000/µl on POD 10 (Fig. 1). On POD 20, the patient was 

discharged without major complications. 

DISCUSSION 

To the best of our knowledge, this case reports the lowest 

preoperative platelet counts for a patient undergoing LT. 

There have been reports of patients with very severe throm-

bocytopenia undergoing extrahepatic mass excision (19,000/

ul) [5] or laparoscopic splenectomy (1,000/ul) [6], but LT is 

usually considered to be more complex with a greater risk of 

bleeding, and thus a more challenging procedure.  

In CLD patients, thrombocytopenia is a very common 

complication with multifactorial origins. An increase in 

splenic sequestration due to hypersplenism, a decrease in 

thrombopoietin production, an increase in platelet destruc-

tion due to autoantibodies, and an increase in platelet con-

sumption due to cirrhosis-related hypercoagulability all can 

play a role [7,8]. Although thrombocytopenia in these pa-

tients may be severe, this is to some extent compensated for 

by an increase in von Willebrand factor (vWF) and a de-

crease in a disintegrin and metalloprotease with thrombos-

pondin type 1 motif 13 (ADAMTS13) resulting in rebalanced 

hemostasis, thus reducing the risk of bleeding [7,9,10]. 

During LT, 2 units of SDPs were transfused slowly starting 

just after the induction of anesthesia until the end of surgery. 

Although platelet counts were under 10,000/µl throughout 

surgery, no diffuse oozing was observed in the operating 

field. Platelet counts remained under 10,000/µl for 5 days af-

ter LT, and there was no evidence of significant postopera-

tive bleeding. This may reflect that in CLD patients with very 

severe thrombocytopenia, primary hemostasis may not be 

as impaired as expected. There seems to be little evidence to 

suggest a threshold for platelet transfusion in these patients 

[10], and therefore further studies are warranted. 

Platelet count reaches its nadir at POD 6, and then starts 

to increase [11]. This is in line with what we observed in the 

present case. Platelet count remained steady at 4,000/µl after 

LT until it started to rise dramatically, reaching 126,000/µl at 

POD 10. As portal hypertension is resolved after LT, platelet 

count increases and hypersplenism is reversed [12]. Throm-

boelastomerty results support this. Maximum clot firmness 

[MCF], which reflects platelet count, improved along with all 

other indicators at POD 6. Even when platelet counts were 

very low, lysis index 60 (LI 60) was relatively normal, which 

might contribute to lowering bleeding tendency by main-

taining clot stability. The fibrinolytic system may also be in 

balance in patients with CLD, due to the concomitant de-

crease in antifibrinolytics (antiplasmin, thrombin activat-

able fibrinolysis inhibitor), and plasminogen [10]. Thus, in 

Fig. 1. Perioperative platelet counts. SDP: single donor platelets, PC: platelet counts, POD: postoperative day.
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CLD patients, conventional coagulation tests such as PT, 

aPTT, and platelet count may not fully reflect complex 

changes in the coagulation system. Although it is difficult to 

confirm the presence of rebalanced hemostasis, throm-

boelastography (TEG) or rotational thromboelastometry 

(ROTEM) may be helpful in assessing coagulopathy in these 

patients [5]. Also, clinical signs such as bruising, purpura, 

epistaxis, gingival bleeding, menorrhagia, and bleeding as-

sociated with invasive procedures may exist in the absence 

of rebalanced hemostasis. 

Although platelet transfusion is the mainstay of clinical 

management of severe thrombocytopenia, the platelet count 

at which transfusions are indicated remains controversial in 

CLD patients undergoing invasive procedures. Generally, 

according to transfusion guidelines, platelets are given rou-

tinely before interventions in uncomplicated thrombocyto-

penic patients with a count of less than 10,000–20,000/µl 

[2,13]. Since patient platelet count in the present case were 

consistently under 10,000/µl, 6 to 18 units of LDPC were 

transfused daily before LT, but platelet count remained un-

der 10,000/µl. This correlates with findings that the platelet 

counts of CLD patients with thrombocytopenia do not typi-

cally increase significantly after platelet transfusion [14]. We 

also transfused 2 units of SDPs during LT and this, along 

with rebalanced hemostasis, may have had a role in hemo-

stasis during surgery. Nevertheless, immune hemolytic 

thrombocytopenia was not clearly ruled out and prophylac-

tic platelet transfusions may not provide additional benefit 

in this patient, it would have been worthwhile trying less 

platelet transfusion in perioperative period. It was difficult to 

determine the cause of thrombocytopenia in this case. How-

ever, considering that the platelet count did not rise even af-

ter multiple blood transfusions, and normalized without any 

specific treatment after LT, it can be assumed that hyper-

splenism due to portal hypertension was the main cause of 

thrombocytopenia rather than production failure or other 

immunologic reactions. 

Although the practice of transfusion has become very safe, 

there still are some risks that clinicians should be aware of, 

especially in LT patients, including infection, alloimmuniza-

tion, and febrile and nonhemolytic reactions. Apart from the 

possibility of developing inflammatory reactions or bacteri-

al/viral infections, platelet transfusion during LT is suspect-

ed to increase postoperative mortality due to acute lung in-

jury [15]. Therefore, the potential benefit and risk of harm 

should be judged by clinicians making decisions regarding 

platelet transfusion.  

In conclusion, even in CLD patients with very severe 

thrombocytopenia, primary hemostasis may not be signifi-

cantly hindered. Prophylactic platelet transfusion in these 

patients should not be decided based only on platelet count, 

but should also take into account other coagulation tests 

and clinical signs of bleeding. 
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