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Fig. 2. Electron micrographs of pseudo gray platelets. (A) Blood collected into EDTA showing absence of storage granules (×15,000). (B) Blood 
collected into the trisodium citrate dehydrate-containing tube showing normal platelet structures, including typical -granules (×12,000).

collected into the sodium citrate-containing tube, which 
showed normal platelet counts. Only a few cases of PGPS 
have been reported [1-4]. To our knowledge, this is the 
first case to be reported in Korea. Stavem and Berg [1] 
described EDTA-induced ‘platelet stain preventing factor’, 
and Mant et al. [2], Cockbill et al. [3], and Toyota et al. 
[4] reported platelet degranulation caused by EDTA. 

Unlike GPS, which is a rare inherited disorder of the 
megakaryocytes characterized by loss of the -granule stor-
age pool of proteins in platelets and causing bleeding ten-
dency [5], PGPS is an in vitro phenomenon showing 
EDTA-induced pseudothrombocytopenia with no bleeding 
tendency. The typical EM finding of PGPS is degranulation 
of EDTA-exposed platelets.

Mant et al. [2] reported cases of EDTA-induced platelet 
degranulation with aggregation caused by a ‘plasma factor’ 
which was not IgG, IgM, fibrinogen or albumin. They thought 
it was an unidentified abnormal plasma component which, 
on exposure to EDTA, develops ‘anti-platelet activity’. 
Cockbill et al. [3] reported that the ‘plasma factor’ causing 
platelet degranulation could be an immunoglobulin but clear-
ly different from the EDTA-sensitive antibodies which cause 
platelet aggregation and agglutination. The mechanism by 
which platelet degranulation occurs in PGPS remains unclear.
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New approaches for cholestasis in 
hemoglobinopathies

TO THE EDITOR: With approximately 7% of the worldwide 
population being carriers, hemoglobinopathies are the most 
common monogenic diseases [1]. The cumulative gene fre-
quency of hemoglobinopathies in India is 4.2% [2]. Although 
liver involvement in the forms of intrahepatic cholestasis, 
hepatic crisis and cholelithiasis are common findings in 
patients with sickle cell disease [3], cholestasis is not a well- 
studied condition in non-transfusion dependent hemoglo-
binopathies. Herein, we report two cases of hemoglobin 
variants that presented with recurrent cholestasis and were 
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Fig. 2. Photomicrograph showing ballooning of hepatocytes with 
cholestasis in liver (×400).

Fig. 1. Photomicrograph showing inflammatory infiltrate with cholestasis
in liver (×400).

managed with new therapeutic interventions.

CASE 1
A 20-year-old Punjabi Sindhi man with no history of 

alcohol consumption presented with recurrent jaundice and 
abdominal pain. His past medical history is significant for 
occasional transfusion in last 3 years and taking alternative 
medicines intermittently for the last 5 years. During a pre-
vious episode, one month prior, he underwent an ERCP 
(Endoscopic retrograde cholangiopancreatography) with 
endoscopic papillotomy and balloon sweep for biliary 
pancreatitis. The laboratory results were: total bilirubin 13.5 
mg/dL at presentation which progressed to 47 mg/dL over 
3 days with direct bilirubin of 33.6 mg/dL, alanine trans-
aminase (ALT) 147 IU/L, aspartate aminotransferase (AST) 
162 IU/L, alkaline phosphatase (ALP) 200 IU/L and serum 
albumin of 3.5 g/dL. Differential diagnosis included viral 
hepatitis, biliary duct obstruction, autoimmune hepatitis, 
and Wilson’s disease. Complete blood count results were: 
hemoglobin (Hb) level 10.0 g/dL, red blood cell (RBC) count 
3.95×1012/L, mean corpuscular volume (MCV) 62.6 fL, mean 
corpuscular hemoglobin (MCH) 18.9 pg, mean corpuscular 
hemoglobin concentration (MCHC) 30.1 g/dL, red blood 
cell distribution width (RDW) 16.6%, white blood cell 
(WBC) 12,400/L, and platelet within normal limits. HPLC 
(high performance liquid chromatography) revealed Hb A0 
4.6%, Hb D-Punjab 84.5%, Hb A2 3.7%, and Hb F 3% 
suggestive of Hb D- thalassemia. Family screening revealed 
that his mother was an Hb D carrier (Hb A0 52.5% Hb 
D Punjab 36.5% Hb A2 2.3%, Hb F 0.2%) and his father, 
a  thalassemia carrier (Hb A0 84.7, Hb A2 5.3%, Hb F 
0.4%). Mutation analysis of the patient showed the presence 
of Hb D-Punjab; this was confirmed by polymerase chain 
reaction (PCR) amplification followed by digestion with 
EcoRI DNA analysis, which revealed nucleotide change at 
codon 121 (GAA-CAA) of the -globin gene (known as 

Hb D Punjab). Concomitant analysis of the -globin gene 
showed that the patient carried Hb D Punjab＋IVS1-5 (G 
to C) mutation. Serum ferritin was 1,760 g/L. Viral markers 
in the form of anti-hepatitis A virus (HAV) immunoglobulin 
M (IgM), hepatitis B surface antigen (HBsAg), anti-hepatitis 
A virus (HEV) IgM, cytomegalovirus (CMV) were non- 
reactive. Liver biopsy was done with patient’s consent, 
which revealed acute hepatitis with cholestasis (drug re-
lated) (Fig. 1). As the patient was not on any alternative 
medicines for 3 weeks and had no clinical signs of liver 
failure when taking those drugs, all the criteria for drug-in-
duced liver injury could not be fulfilled [4]. In light of 
his recurrent jaundice and absence of definitive evidence 
of drug-induced cholestasis, stains for MDR3 (multidrug 
resistance protein type 3) and BSEP (bile salt export pump) 
which may predispose individuals to drug-induced choles-
tasis were performed and were negative [5]. The liver dialysis 
(Prometheus) was performed twice to remove the excess 
bilirubin and protect (mainly) the brain and liver cells from 
its toxic effects. Serum bilirubin decreased to 6.8 mg/dL 
and other laboratory findings also returned to baseline. 
Patient was discharged in a stable condition and he started 
an oral chelation therapy. The patient was seen in follow 
up 4 weeks from discharge and is doing well. 

CASE 2
A 22-year-old woman from West Bengal presented with 

jaundice, abdominal pain, clay colored stools, and mild 
pruritus. Her past surgical history is significant for chol-
ecystectomy at an age of 15 for jaundice. She has no history 
of blood transfusion. Abdominal examination revealed gen-
eralized tenderness, with a palpable liver 3 cm below the 
right costal margin and palpable spleen 10 cm below the 
left costal margin. The laboratory results were: total bilirubin 
62.1 mg/dL, direct bilirubin of 41.1 mg/dL, ALT 161 IU/L, 
AST 190 IU/L, ALP 127 IU/L and serum albumin of 3.2 
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g/dL. Differential diagnosis of viral hepatitis, Wilson’s dis-
ease, and autoimmune hepatitis were made. Complete blood 
count results were: Hb 9.0 g/dL, RBC count 3.82×1012/L, 
MCV 71.5 fL, MCH 23.1 pg, MCHC 32.3 g/dL, RDW 28.9%, 
WBC 18,300/L and platelet within normal limit. Peripheral 
blood film showed moderate anisopoikilocytosis with micro-
cytes, target cells, and moderate hypochromia with 14 
NRBCs per 100 WBCs. Serum ferritin was 1,150 g/L. Her 
HPLC results showed Hb E of 76.4%, Hb F 4.2%, Hb A0 
3.8% and suggestive of Hb E disease. Both parents were 
found to be Hb E carriers. She was started on hepatoprotective 
measures - ursodeoxycholic acid and cholestyramine. Anti 
HAV IgM, HBsAg, Anti HEV IgM, and CMV were 
non-reactive. Antinuclear antibody (ANA) was positive. 
Liver biopsy revealed acute on chronic hepatitis with choles-
tasis (Fig. 2) and MDR3 and BSEP stains were negative. 
Her liver biopsy did not show features of iron overload 
by Perls’ stain. Her total bilirubin persistently increased 
and eventually peaked at 72.6 mg/dL. Provisional diagnosis 
of autoimmune hepatitis was made. The patient underwent 
plasmapheresis for jaundice after five days of medical treat-
ment, and was started on a trial of steroids after seven 
days. Her bilirubin decreased to 56 mg/dL after second 
session. Plasmapheresis was done safely and had no impact 
on ability of liver to regenerate. She underwent 3 sessions 
of plasmapheresis while liver transplant work up had started. 
She has improved clinically (total bilirubin 13.4 mg/dL) 
and is in follow up.

DISCUSSION
We have reported these cases to highlight new treatment 

modalities for cholestasis in hemoglobinopathies and stim-
ulate the search for the etiopathogenesis. The prevalence 
of hemoglobinopathies varies with geographic locations and 
ethnic groups in India. Among the clinically important he-
moglobinopathies (Hb S, Hb D, Hb E and beta thalassemia), 
hemoglobin E (Hb E) is mostly restricted to the North-eastern 
Indian states with an average allele frequency of 10.9% [6]. 
In a large multicenter study in India, HbD trait was more 
common among Sikhs (1.4%) and few individuals with HbD 
homozygous, HbD--thalassemia, HbD Iran trait, HbQ India 
trait, and Hb Lepore trait were also encountered at the 
different centers [7].

Heterozygous Hb D-Punjab is a clinically silent condition, 
but coinheritance of Hb D with Hb S or beta thalassemia 
produces clinically significant conditions like sickle cell ane-
mia and chronic hemolytic anemia of moderate severity [8]. 
Recurrent jaundice is more commonly described in Hb SD 
due to intrahepatic cholestasis by sickling [9]. In the first 
case, the patient was diagnosed with Hb D- thalassemia 
(with no features of iron overload) that required occasional 
transfusion. In this case, because of rapidly progressive hy-
perbilirubinemia, urgent intervention was required to re-
duce the morbidity. Of note, liver dialysis, which was used 
here, had decreased the bilirubin and related toxicity, is 
not described as a treatment modality in the literature for 

these patients. Papadopoulos et al. [10] described a case 
of a 28-year-old man with sickle cell disease, who presented 
with jaundice and abdominal pain, one month after hydrox-
yurea discontinuation with conjugated hyperbilirubinemia 
and choledocholithiasis. As jaundice had no signs of im-
provement, the patient was treated with single-pass albumin 
dialysis (SPAD). His laboratory values started to improve 
after one-and-a-half months of treatment. As high bilirubin 
levels predict a poor outcome in a number of prognostic 
models used for assessing the severity of acute (King’s College 
criteria) or chronic (Child-Pugh score, MELD formula) liver 
disease, to prevent cellular toxicity, liver dialysis should 
be an option while waiting for liver transplantation [11]. 

Hb E presents with mild to moderate symptoms; most 
patients with the disease exhibit clinical symptoms by age 
ten. The most common presentation of Hb E disease is no 
or mild anemia, jaundice, fever, abdominal pain and gastro-
intestinal disturbances with or without splenomegaly [12]. 
In the second case, massive splenomegaly was due to asso-
ciated chronic liver disease. In this case, cause of liver injury 
was most likely due to autoimmune hepatitis along with 
hemoglobinopathy. In literature, there are reports of using 
plasmapheresis as a therapeutic modality for treatment of 
cholestasis. Saritas et al. [13] used plasmapheresis as a ther-
apeutic choice in patients with cholestasis, persistent pruri-
tus and biochemical abnormalities despite treatment with 
ursodeoxycholic acid and glucocorticoids. Singer et al. [14] 
treated forty-nine patients with acute liver failure with a 
total of 243 therapeutic plasma exchanges (TPE). To best 
of our knowledge, no data is available on the use of plasma-
pheresis for cholestatic jaundice in patients with hemoglo-
binopathies.

Cholestatic liver diseases arise from impaired hep-
atobiliary production and excretion of bile, which cause 
bile constituents to enter the circulation [15]. In the cases 
discussed above, cause of cholestasis was not completely 
understood. The likely explanation of liver injury in these 
cases may be an underlying molecular defect that facilitated 
an acquired cause. Further research is needed to find the 
molecular mechanisms related to canalicular transporter 
genes in cholestasis of hemoglobinopathies as current treat-
ment modalities are limited. 

Cholestasis in hemoglobinopathies is a major challenge 
for both hematologist and hepatologist. The etiology and 
treatment of these cases have not been investigated yet 
in detail. Interestingly, our report has described liver dialysis 
and plasmapheresis to reduce the toxic effects of bilirubin. 
Until we find the molecular pathogenesis of severe choles-
tasis in these cases (if any), we should explore these techni-
ques further to improve the outcome of these patients during 
their waiting periods for liver transplants.
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