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Abstract 
Reports from the literature have discussed patients presenting 
Hepatitis A virus infection with hemolytic anemia, specifically with 
glucose-6-phosphate dehydrogenase deficiency. However, 
autoimmune hemolytic anemia (AIHA) has been rarely reported. We 
present a challenging case of Coombs-negative hemolytic anemia as 
initial manifestation of hepatitis A virus infection in a silent carrier of 
α-thalassemia.
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Introduction
Hepatitis A virus (HAV) is themost common type of acute viral hepatitis. It is usually a self-limiting disease with variable
clinical presentation. Symptoms can range frommild to severe and usually include jaundice and digestive signs. Various
extrahepatic manifestations can occur with acute hepatitis A infection, such as neurological complications and acute
kidney injuries. However, extrahepatic immune complications are uncommon.1 Hemolytic anemia has also been reported
as a hematological complication associated with HAV infection in several case studies, particularly in patients with
glucose-6-phosphate dehydrogenase (G6PD) deficiency.2,3 In contrast, autoimmune hemolytic anemia (AIHA) occur-
ring during the course of HAV infection has been rarely documented in the literature.4–6 Given that the immune-mediated
nature of anemia is typically confirmed by a positive Direct Antiglobulin test (DAT), cases of DAT-negative AIHAmay
go undiagnosed if not recognized. Herein, we present a challenging case of a 39-year-old man with α-thalassemia trait
who presented with acute HAV infection revealed by DAT-negative AIHA.

Case report
A 39-year-old man with no significant past medical history presented with jaundice and fatigue that began five days prior
to admission. He had no notable family history of hematological disorders, no prior hospitalizations, and no history of
drug use. On examination, the patient appeared severely jaundiced and pale. His vital signs were as follows: body
temperature, 37.2°C; pulse rate, 88 beats per minute (bpm); and blood pressure, 120/70 mmHg. Abdomen examination
revealed soft abdomen with hepatomegaly (liver span, 17.5 cm) and splenomegaly (3 cm below the left costal margin).
There was no palpable lymphadenopathy, and the remainder of the physical examination was unremarkable.

The patient admission laboratory evaluation revealed severe anemia with hemoglobin (Hb) level of 5.7 g/dL and
macrocytosis, as indicated by a mean corpuscular volume (MCV): 123 fL, absolute reticulocyte count was 219 400/μL,
platelet count: 137 000/μL and white blood cell count of 5820/μL. A peripheral blood smear analysis demonstrated
anisocytosis, polychromatophils, and dacryocytes. The direct antiglobulin test (DAT) using a gelmicrocolumn (Low Ionic
Strength Solution (LISS), Bio-Rad Laboratories) was negative for both IgG and C3d.

Biochemical analysis showed elevated liver enzymes, with aspartate aminotransferase (AST) at 44.17 IU/L (reference
range: 5-34 IU/L), alanine aminotransferase (ALT) at 100.23 IU/L (reference range: < 55 IU/L, and gamma-glutamyl-
transferase (ɤGT) at 276.97 IU/l (reference range: 12–64 IU/L). Additionally, there was significant hyperbilirubinemia,
with a total bilirubin (TBil) of 319 μmol/L (reference range: <17 μmol/L), including an indirect fraction of 111 μmol/L.
While lactate dehydrogenase (LDH) was markedly elevated at 540 U/L (reference range: 125-245 U/L), haptoglobin
testing was not available due to resource limitations. Renal function tests, electrolyte levels, prothrombin time, and
autoimmune screenings were within normal limits.

Further investigations of cholestatic hepatitis revealed positive serologic findings for anti-HAV IgM antibodies, while
anti-HAV IgG antibodies were negative. Screening for other viral etiologies, including hepatitis B surface antigen
(HBsAg), hepatitis B core antibodies (anti-HBc), hepatitis C virus (HCV) antibodies), as well as HIV, cytomegalovirus
(CMV), and Epstein-Barr virus (EBV), yielded negative results.

Abdominal ultrasonography demonstrated hepatosplenomegaly without evidence of biliary tract obstruction. Biliary
Magnetic Resonance Imaging revealed no abnormalities.

Given the presence of hemolysis, constitutional causes were ruled out. Hereditary spherocytosis was excluded based
on a normal erythrocyte osmotic fragility test (OFT). The Eosin-50-maleimide (EMA) binding test (EMABT) and
ektacytometry could not be performed due to limited resources. G6PD deficiency was also ruled out through G6PD level
determination, notably, there was no family history suggestive of inherited hemolytic anemia in either case. On the other
hand, capillary hemoglobin electrophoresis revealed an α-thalassemia trait (97.5% hemoglobin A1, 0.9% hemoglobin F,
and 1.6% hemoglobin A2). Cell flow cytometry was negative for paroxysmal nocturnal hemoglobinuria.
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Furthermore, laboratory investigations revealed a remarkably elevated serum ferritin level of 512 μg/L. The folate level
was low at 2.5 μg/L, while the vitamin B12 level remained within the normal range. Additional evaluations, including
thyroid function, anti-intrinsic factor (IF) antibodies, and anti-parietal cell antibodies, were all negative. DAT was
repeated during hospitalization and performed with monospecific anti-human globulin (AHG) reagents, including anti-
IgG, -IgA, -IgM, -C3c, and -C3d antisera, and yielded negative results. The eluate was negative.

Based on clinical and laboratory findings, the patient was diagnosed with acute HAV infection complicated by DAT-
negative AIHA. Bone marrow biopsy was normal, with no evidence of lymphoproliferative disorder.

Vitamin B9 supplementation was initiated, and the patient’s symptoms improved. The blood cell count exhibited a slight
upward trend, with Hb reaching 6.8 g/dL and platelet levels returning to normal by the tenth day of hospitalization. TBil
levels decreased to 101 μmol/L, and liver enzyme levels showed amarked reduction. The patient was discharged in stable
condition twoweeks after admission and continued to receive follow-up care in theHematological outpatient department.

Notably, three months after the acute episode, the patient experienced a recurrence of symptoms accompanied by a rise in
serum TBil level to 382 μmol/L and a decline in Hb to 6.2 mg/dL. The persistent presence of hepatitis A IgM antibodies
prompted the consideration of relapsing hepatitis A. Oral prednisone therapy was initiated at 1.5 mg/kg/day, resulting in
rapid Hb increase to 7.1 g/dL within few days. Prednisone was continued at the initial dose for six weeks before tapering.
The patient’s condition improved within the first month of steroid therapy, and the hemoglobin level reached 10.1 g/dL.
Hematologic response was observed within four weeks (Hb 10.1 g/dL), with full CBC normalization by follow-up.

Discussion
Autoimmune hemolytic anemia has been reported in association with various hepatotropic viruses, notably EBV, CMV,
and hepatitis B. While chronic active hepatitis has a well-documented association with AIHA, we report a rare case of
acute HAV infection presenting as a DAT-negative AIHA.

Anemia can have several etiologies (acute or chronic blood loss, hemolysis, andmalabsorption). A combination of AIHA
and viral hepatitis has been reported in the literature, and Hepatitis E virus, hepatitis C virus chronic infection, CMV
infection, and HAV infection are epidemiologically associated with AIHA.6

Nevertheless, the pathogenic mechanisms underlying hemolysis in acute hepatitis remain unknown and have not been
completely elucidated.7–9 The presentation of HAV infection varies from complete lack of symptoms to acute and even
fulminant hepatitis, but gastrointestinal symptoms, fever, and malaise are frequent.1 In this condition, the diagnosis of
concomitant AIHA may be challenging, as common signs of AIHA, such as fatigue, jaundice, and pallor, may go
undetected in patients with severe presentation. Indeed,AIHAhas been reported during the course ofHAV infection.10–12

The hypothesis that hemolysis is induced by circulating antibodies or the effect of the virus on red blood cells has been
proposed by several authors.10,13,14 To date, only two studies have detected autoantibodies that were IgM antibodies
against triosephosphate isomerase (anti-TPI).10,11

Anti-TPI antibodies impair enzyme function and decrease erythrocyte osmotic resistance. The presence of these
antibodies is hypothesized to be linked to the reactivation of latent persistent EBV infection.11 In our patient, EBV
serology was negative, and no anti-TPI antibodies were detected. The presence of contributing factors seems essential, as
acute infectious hepatitis can shorten red cell survival even without an underlying red cell abnormality. However, the
virus alone is generally insufficient to cause hemolytic anemia due to its limited impact on red blood cell destruc-
tion2,3,14–16 Hemolytic anemia can increase to 70–87% in patients with G6PD deficiency complicated by acute
hepatitis,17 potentially leading to a severe clinical presentation.2,3,13,18,19 In these cases, hemolysis may result from
the accumulation of oxidants due to hepatic dysfunction, leading to decreased glutathione levels and subsequent
hemolysis.3,7 Although our patient did not have G6PD deficiency, he was found to carry the α-thalassemia trait.

It is worth noting that thalassemia has a high incidence (2.5-25%) in the tropical and subtropical regions of Africa, the
Asian subcontinent, Southeast Asia, and the Middle East. The Mediterranean basin, in particular, exhibits a high
prevalence, with milder forms of the disease frequently observed.20 Silent carriers of α-thalassemia are typically
asymptomatic and may exhibit either a normal blood count or mild microcytic hypochromic anemia. Therefore, no
specific treatment is required for these patients.21 The role of this inherited blood disorder in triggering hemolysis during
acute hepatitis A remains unclear, as no similar cases have been documented in the literature. However, hemolysis is
unlikely to be linked to the α-thalassemia trait, given the absence of previous hemolytic episodes.

Hemolysis may also be an autoimmune process. Positive DAT is a diagnostic hallmark of AIHA. But negative DATmay
be found in some cases, and it is considered a challenging situation because diagnosis and management may be delayed.6
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The incidence of DAT-negative AIHA is approximately 3 to 11% in all cases.22,23 The main causes of negative DAT
could be a low level of antibodies on the RBCs, a lower sensitivity of DAT, or an autoantibody type IgA or IgM, which
many commercial DAT reagents could miss because they only contain anti-IgG and anti-C3.24,25

Subsequent methods have been developed to enhance sensitivity in detecting red cell sensitization by IgG below the
threshold of the routine commercial DAT, as well as by IgA alone, or rarely, monomeric IgM alone. These include eluate
testing, antiglobulin tests with anti-IgA or anti-IgM antisera, enzyme-linked anti-IgG assays, and flow cytometry for red
cell IgG detection.26 However, it is important to note that these tests have a low predictive value, therefore, results should
be interpreted in conjunction with clinical and biological data for DAT-negative AIHA.25

In our patient, both DAT monospecific AHG reagents, including anti-IgG, -IgA, -IgM, -C3c, -C3d anti-sera, and eluate,
were performed and yielded negative results. Similarly, the lack of an alternative confirmatory test should not delay
treatment. Thus, diagnostic assessment must rule out all hereditary and acquired causes of hemolytic anemia. In fact, the
combination of hemolysis, the exclusion of other hemolytic diseases, and positive response to steroid therapy are critical
factors in establishing a diagnosis of DAT-negative AIHA,27 as demonstrated in our case. Corticosteroids remain the
cornerstone of AIHA treatment, while splenectomy and rituximab serve as second-line therapeutic options. Transfusion
is required in cases of severe anemia.28

Since there are no targeted drugs for the treatment of acute hepatitis A infection, patients are managed symptomatically
with intravenous fluids and antipyretics, as indicated.28 The most common hemolytic disorders associated with viral
hepatitis are brief. However, in some patients, hemolysis persists for longer intervals, even after recovery from viral
hepatitis.29 In addition, the length of time that the IgM anti-HAV test remains positive varies widely, from 4 to 32months
in some studies.30,31

In our patient, the anemia persisted over five months after the onset of jaundice, and we hypothesized that this hemolytic
state could not be related to the severity of liver disease but rather suggests that an immunological disorder linked toHAV
could exist and persist even after infectious hepatitis.

Conclusion
Hepatitis A is prevalent worldwide and presents with a wide spectrum ofmanifestations, which can obscure the diagnosis
of concomitant hemolytic anemia. This case highlights the need to consider AIHA, even in the absence of DAT. A
thorough medical and laboratory evaluation may be necessary, and a positive response to steroid treatment can serve as a
supportive indicator of DAT-negative AIHA. However, the role of the alpha-thalassemia trait in our patient remains
unclear.

Consent
Written informed consent for publication of his clinical details was obtained from the patient.

Data availability statement
No data are associated with this article.

References

1. Jeong SH, Lee HS: Hepatitis A: clinical manifestations and
management. Intervirology. 2010; 53(1): 15–19.
Publisher Full Text

2. Abutineh I, Kreitman K, Kothadia JP, et al. : Acute hepatitis A
causing severe hemolysis and renal failure in undiagnosed
glucose-6-phosphate dehydrogenase deficient patient: A Case
Report and Review of the Literature. Case Rep. Hepatol. 2021;
2021: 1–8.
Publisher Full Text

3. Sharma D, Singh O, Juneja D, et al. : Hepatitis A virus-induced
severe hemolysis complicated by severe glucose-6-phosphate
dehydrogenase deficiency. Indian J. Crit. Care Med. 2018; 22(9):
670–673.
PubMed Abstract|Publisher Full Text

4. Chang HJ, Sinn DH, Cho SG, et al. : Pure red-cell aplasia and
autoimmune hemolytic anemia in a patient with acute
hepatitis A. Clin. Mol. Hepatol. 2014; 20(2): 204–207.
PubMed Abstract|Publisher Full Text|Free Full Text

5. Miri-Aliabad G, Rashidi S: Immune thrombocytopenic purpura
and hemolytic anemia secondary to hepatitis A. Int. J. Hematol.-
Oncol. Stem Cell Res. 2017; 11(2): 89–91.
PubMed Abstract

6. Bianco C, Coluccio E, Prati D, et al. : Diagnosis and
management of autoimmune hemolytic anemia
in patients with liver and bowel disorders. J. Clin. Med. 2021;
10(3): 423.
PubMed Abstract|Publisher Full Text|Free Full Text

7. Wright CS, Gardner E: A study of the role of acute infections in
precipitating crises in chronic hemolytic states. Ann. Intern. Med.
1960; 52: 530–537.
PubMed Abstract

8. Gundersen SG, Bjoerneklett A, Bruun JN: Severe
erythroblastopenia and hemolytic anemia during a hepatitis A
infection. Scand. J. Infect. Dis. 1989; 21(2): 225–228.
PubMed Abstract|Publisher Full Text

Page 5 of 12

F1000Research 2025, 13:1224 Last updated: 29 MAY 2025

https://doi.org/10.1159/000252779
https://doi.org/10.1155/2021/5512883
http://www.ncbi.nlm.nih.gov/pubmed/30294135
https://doi.org/10.4103/ijccm.IJCCM_260_18
https://doi.org/10.4103/ijccm.IJCCM_260_18
https://doi.org/10.4103/ijccm.IJCCM_260_18
http://www.ncbi.nlm.nih.gov/pubmed/25032187
https://doi.org/10.3350/cmh.2014.20.2.204
https://doi.org/10.3350/cmh.2014.20.2.204
https://doi.org/10.3350/cmh.2014.20.2.204
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4099336
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4099336
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4099336
http://www.ncbi.nlm.nih.gov/pubmed/28875001
http://www.ncbi.nlm.nih.gov/pubmed/33499290
https://doi.org/10.3390/jcm10030423
https://doi.org/10.3390/jcm10030423
https://doi.org/10.3390/jcm10030423
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7865399
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7865399
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7865399
http://www.ncbi.nlm.nih.gov/pubmed/13846057
http://www.ncbi.nlm.nih.gov/pubmed/2499038
https://doi.org/10.3109/00365548909039973
https://doi.org/10.3109/00365548909039973
https://doi.org/10.3109/00365548909039973


9. Hara K, Tagawa K, Unuma T: Acute hemolysis associated with
hepatitis A. Gastroenterol. Jpn. 1985; 20(6): 611–615.
Publisher Full Text

10. Ritter K, Uy A, Ritter S, et al. : Hemolysis and autoantibodies to
triosephosphate isomerase in a patient with acute hepatitis A
virus infection. Scand. J. Infect. Dis. 1994; 26(4): 379–382.
PubMed Abstract|Publisher Full Text

11. Ritter S, Schröder S, Uy A, et al. : Haemolysis in hepatitis A virus
infections coinciding with the occurrence of autoantibodies
against triosephosphate isomerase and the reactivation of
latent persistent Epstein-Barr virus infection. J. Med. Virol. 1996;
50(3): 272–275.
PubMed Abstract|Publisher Full Text

12. Urganci N, Akyildiz B, Yildirmak Y, et al. : A case of autoimmune
hepatitis and autoimmune hemolytic anemia following
hepatitis A infection. Turk. J. Gastroenterol. Off. J. Turk. Soc.
Gastroenterol. 2003; 14(3): 204–207.

13. Tibble JA, Ireland A, Duncan JR: Acute auto immune haemolytic
anaemia secondary to hepatitis A infection. Clin. Lab. Haematol.
1997; 19(1): 73–75.
PubMed Abstract|Publisher Full Text

14. Cuthbert JA: Hepatitis A: old and new. Clin. Microbiol. Rev. 2001;
14(1): 38–58.
PubMed Abstract|Publisher Full Text|Free Full Text

15. Katz R, Velasco M, Guzman C, et al.: Red cell survival estimated by
radioactive chromium inhepatobiliarydisease.Gastroenterology.
1964; 46: 399–404.
PubMed Abstract|Publisher Full Text

16. Siddiqui T, Khan AH: Hepatitis A and cytomegalovirus infection
precipitating acute hemolysis in glucose-6-phosphate
dehydrogenase deficiency. Mil. Med. 1998; 163(6): 434–435.
PubMed Abstract|Publisher Full Text

17. Chau TN, Lai ST, Lai JY, et al.: Haemolysis complicating acute viral
hepatitis in patients with normal or deficient glucose-6-
phosphate dehydrogenase activity. Scand. J. Infect. Dis. 1997;
29(6): 551–553.
Publisher Full Text

18. Charan VD, Desai N, Choudhury VP:Hyperbilirubinemia following
hepatitis A in a patient with G6pD deficiency. Indian J.
Gastroenterol. Off. J. Indian Soc. Gastroenterol. 1993; 12(3): 99.

19. Lyons DJ, Gilvarry JM, Fielding JF: Severe haemolysis associated
with hepatitis A and normal glucose-6-phosphate

dehydrogenase status. Gut. 1990; 31(7): 838–839.
PubMed Abstract|Publisher Full Text|Free Full Text

20. Weatherall DJ: The inherited diseases of hemoglobin are an
emerging global health burden. Blood. 2010; 115(22): 4331–4336.

21. Rachmilewitz EA, Giardina PJ:How I treat thalassemia. Blood. 2011;
118(13): 3479–3488.
PubMed Abstract|Publisher Full Text

22. Boccardi V, Girelli G, Perricone R, et al. : Coombs-negative
autoimmune hemolytic anemia. Report of 11 cases.
Haematologica. 1978; 63(3): 301–310.
PubMed Abstract

23. Petz LD, Garratty G: Autoimmune hemolytic anemia with a negative
direct antiglobulin test (DAT). Philadelphia: Immune Hemolytic
Anemias Churchill-Livingston; 2004; pp. 319–334.

24. Hill QA, StampsR,Massey E, et al.: Thediagnosis andmanagement
of primary autoimmune haemolytic anaemia. Br. J. Haematol.
2017; 176(3): 395–411.
Publisher Full Text

25. Takahashi T: Direct antiglobulin test-negative autoimmune
hemolytic anemia. Acta Haematol. 2018; 140(1): 18–19.
PubMed Abstract|Publisher Full Text

26. Segel GB, Lichtman MA: Direct antiglobulin (“Coombs”) test-
negative autoimmune hemolytic anemia: a review. Blood Cells
Mol. Dis. 2014; 52(4): 152–160.
PubMed Abstract|Publisher Full Text

27. Lin JS:Clinical applications of direct antiglobulin test. Blood Heart
Circ. 2018; 2(3): 2–5.
Publisher Full Text

28. Almeida PH, Matielo CEL, Curvelo LA, et al. : Update on the
management and treatment of viral hepatitis. World
J. Gastroenterol. 2021; 27(23): 3249–3261.
PubMed Abstract|Publisher Full Text|Free Full Text

29. ConradME: Persistent haemolysis after infectious hepatitis.Gut.
1969; 10: 516–521.
PubMed Abstract|Publisher Full Text|Free Full Text

30. Kao HW, Ashcavai M, Redeker AG: The persistence of hepatitis A
IgM antibody after acute clinical hepatitis A. Hepatol. Baltim. Md.
1984; 4(5): 933–936.
PubMed Abstract|Publisher Full Text

31. Sikuler E, Keynan A, Hanuka N: IgM antibodies to hepatitis A virus
in late convalescent sera. Isr. J. Med. Sci. 1987; 23(3): 193–195.
PubMed Abstract

Page 6 of 12

F1000Research 2025, 13:1224 Last updated: 29 MAY 2025

https://doi.org/10.1007/BF02774823
http://www.ncbi.nlm.nih.gov/pubmed/7984967
https://doi.org/10.3109/00365549409008608
https://doi.org/10.3109/00365549409008608
https://doi.org/10.3109/00365549409008608
http://www.ncbi.nlm.nih.gov/pubmed/8923293
https://doi.org/10.1002/(SICI)1096-9071(199611)50:3272::AID-JMV103.0.CO;2-M
https://doi.org/10.1002/(SICI)1096-9071(199611)50:3272::AID-JMV103.0.CO;2-M
https://doi.org/10.1002/(SICI)1096-9071(199611)50:3272::AID-JMV103.0.CO;2-M
http://www.ncbi.nlm.nih.gov/pubmed/9146952
https://doi.org/10.1046/j.1365-2257.1997.00206.x
https://doi.org/10.1046/j.1365-2257.1997.00206.x
https://doi.org/10.1046/j.1365-2257.1997.00206.x
http://www.ncbi.nlm.nih.gov/pubmed/11148002
https://doi.org/10.1128/CMR.14.1.38-58.2001
https://doi.org/10.1128/CMR.14.1.38-58.2001
https://doi.org/10.1128/CMR.14.1.38-58.2001
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC88961
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC88961
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC88961
http://www.ncbi.nlm.nih.gov/pubmed/14141779
https://doi.org/10.1016/S0016-5085(64)80101-3
https://doi.org/10.1016/S0016-5085(64)80101-3
https://doi.org/10.1016/S0016-5085(64)80101-3
http://www.ncbi.nlm.nih.gov/pubmed/9640043
https://doi.org/10.1093/milmed/163.6.434
https://doi.org/10.1093/milmed/163.6.434
https://doi.org/10.1093/milmed/163.6.434
https://doi.org/10.3109/00365549709035892
http://www.ncbi.nlm.nih.gov/pubmed/2370020
https://doi.org/10.1136/gut.31.7.838
https://doi.org/10.1136/gut.31.7.838
https://doi.org/10.1136/gut.31.7.838
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1378548
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1378548
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1378548
http://www.ncbi.nlm.nih.gov/pubmed/21813448
https://doi.org/10.1182/blood-2010-08-300335
https://doi.org/10.1182/blood-2010-08-300335
https://doi.org/10.1182/blood-2010-08-300335
http://www.ncbi.nlm.nih.gov/pubmed/107066
https://doi.org/10.1111/bjh.14478
http://www.ncbi.nlm.nih.gov/pubmed/30007988
https://doi.org/10.1159/000489253
https://doi.org/10.1159/000489253
https://doi.org/10.1159/000489253
http://www.ncbi.nlm.nih.gov/pubmed/24411920
https://doi.org/10.1016/j.bcmd.2013.12.003
https://doi.org/10.1016/j.bcmd.2013.12.003
https://doi.org/10.1016/j.bcmd.2013.12.003
https://doi.org/10.15761/BHC.1000143
http://www.ncbi.nlm.nih.gov/pubmed/34163109
https://doi.org/10.3748/wjg.v27.i23.3249
https://doi.org/10.3748/wjg.v27.i23.3249
https://doi.org/10.3748/wjg.v27.i23.3249
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218370
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218370
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8218370
http://www.ncbi.nlm.nih.gov/pubmed/5806931
https://doi.org/10.1136/gut.10.7.516
https://doi.org/10.1136/gut.10.7.516
https://doi.org/10.1136/gut.10.7.516
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1552952
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1552952
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1552952
http://www.ncbi.nlm.nih.gov/pubmed/6090293
https://doi.org/10.1002/hep.1840040525
https://doi.org/10.1002/hep.1840040525
https://doi.org/10.1002/hep.1840040525
http://www.ncbi.nlm.nih.gov/pubmed/3583701


Open Peer Review
Current Peer Review Status:    

Version 2

Reviewer Report 29 May 2025

https://doi.org/10.5256/f1000research.180216.r379388

© 2025 Albuni M. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.
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This case report discusses a 39-year-old male with acute hepatitis A virus (HAV) infection 
presenting with direct antiglobulin test (DAT)-negative autoimmune hemolytic anemia (AIHA) and 
α-thalassemia trait. Despite the negative DAT, the patient was diagnosed with AIHA based on 
clinical and laboratory findings, including elevated liver enzymes, jaundice, and elevated lactate 
dehydrogenase (LDH) levels. The patient responded positively to corticosteroid treatment, which 
further supported the diagnosis of DAT-negative AIHA. This case is noteworthy for highlighting the 
rare presentation of AIHA in the context of HAV infection and α-thalassemia trait, as well as the 
diagnostic challenges posed by DAT-negative cases. 
 
This case report offers a valuable contribution to the literature on the rare presentation of DAT-
negative AIHA in HAV infection. However, to strengthen the case and improve its scientific rigor, 
the authors should consider addressing the following:

Provide more detailed explanations for the exclusion of other causes of hemolysis.○

Clarify the role of α-thalassemia trait in the pathogenesis of AIHA in this patient.○

Expand on the molecular mimicry hypothesis and explore potential novel HAV variants.○

Include more detailed follow-up data and clarify the rationale behind the initiation of steroid 
therapy.

○

 
Is the background of the case’s history and progression described in sufficient detail?
Yes

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
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Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Hepatitis

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.
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Shiv Sekhar Chatterjee   
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1. What is Bili MRI? Please explain in full form. 
2. Please include a figure of the peripheral blood film of this patient. 
3. Please state how spherocytosis and G6PD deficiency were excluded. 
4. Also, state what finding on flow cytometry helped authors rule out paroxysmal nocturnal 
hemoglobinuria. Please include the flow cytometry graphical read out as a picture. 
5. What was done for the low folate levels of this patient?  
6. Why was Serum Haptoglobin not measured in this patient? 
7. The Platelet count in this patient was relatively low at 137000/microliter. Was Evan's syndrome a 
differential diagnosis?  
8. Is there any significance of the high serum ferritin levels in this patient? Kindly mention in 
discussion.  
9. Why do you consider this patient to be a case of DAT negative AIHA? Which diagnostic criteria 
are fulfilled? Please mention in your Discussion.  
10. How do authors conclude that the patient was suffering from Alpha Thalassemia Trait? Is it 
only from hemoglobin electrophoresis? Which electrophoresis was done? HPLC or capillary 
electrophoresis? Was PCR done for the diagnosis of Alpha Thalassemia trait?
 
Is the background of the case’s history and progression described in sufficient detail?
Yes

Are enough details provided of any physical examination and diagnostic tests, treatment 
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given and outcomes?
Partly

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Partly

Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Microbiology, Laboratory Hematology only

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 22 Jan 2025
Hajer Hassine 

1. Biliary Magnetic Resonance Imaging (MRI) 
 
3. For spherocytosis: since peripheral red blood cell morphology examinations, are not 
sufficiently sensitive or specific. An erythrocyte osmotic fragility test (OFT) was conducted. 
Unfortunately, Eosin‐5'‐maleimide (EMA) binding test (EMABT) and ektacytometry are not 
carried out here. 
 Howerver, G6PD deficiency was excluded by G6PD level determination. 
For both,  there was no family  history of inherited hemolytic anemia. 
 
4. Flow cytometry is performed in the hematology laboratory of the Pasteur Institute of 
Tunis. We do not have the acquisitions of the graphs when the search for a deficit in GPI-
anchored molecules is negative. 
 
5. During hemolysis, folates decrease. It is true that vitamin B9 therapy was prescribed but 
the patient was not perfectly compliant. 
 
6. Unfortunately, haptoglobin is a parameter that is not always available in our hospital. 
 
7. Other platelet counts were normal during follow-up and well before the initiation of 
corticosteroid therapy in this patient. Therefore, Evans syndrome was not considered as a 
differential diagnosis. 
 
8. Hepatic cytolysis could explain the hyperferritinemia which remains < 1000 μg/L 
 
9. As discussed, we have conducted almost exhaustive investigations to document this 

 
Page 9 of 12

F1000Research 2025, 13:1224 Last updated: 29 MAY 2025



hemolysis. It is accepted in the literature that responsiveness to steroid treatments is 
considered as a convincing argument in favor of the autoimmune mechanism of hemolysis 
and a key to establishing a diagnosis of DAT-negative AIHA. 
 
10. capillary electrophoresis was performed. 
PCR is not systematically done for the diagnosis of Alpha Thalassemia trait here. 
 
Thank you for the review.  

Competing Interests: No competing interests were disclosed.
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Bangladesh 

The case report detailed here is really interesting and deserve attention. The patient had alfa-
thalassemia trait. However, carriers of alfa trait have not been demonstrated to cause anemia. 
Hepatitis A virus (HAV) induced acute hepatitis has been reported to be epidemiologically 
associated with AIHA without pathogenic mechanisms of underlying hemolysis. There might be 
several reasons for DAT-negative results, such as- 
i) low sensitivity of the reagents which were used for DAT.  
ii) low affinity of the IgG antibody 
Chemiluminescence immunoassay (CLIA) based method can be thought to increase the sensitivity 
of the assays. Diagnostic evaluation performed by the researchers to explore AIHA was elaborate 
and specific. Since all the test parameters were not in favor of a direct antiglobulin test-positive 
AIHA, patient's response to steroid treatment was found to be indicative for a diagnosis of DAT-
negative AIHA. 
Further approach can be made considering the following issue: 
 If the causative HAV is an unconventional mutant variant, it might produce epitope(s) which might 
be different from that of globally circulating conventional variant. The epitope produced by 
unconventional mutant variant may mimic erythrocyte epitope. That is, the monoclonal antibody 
produced in response to causative mutant variant may recognize epitope on erythrocytes causing 
hemolysis through molecular mimicry.  Usually the binding through molecular mimicry is weak. 
However, sequencing of immunodominant region of HAV  antigen can be recommended.
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Is the background of the case’s history and progression described in sufficient detail?
Partly

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Yes

Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Clinical immunology and virology: Hepatitis E virus in pregnancy, SARS-CoV-2 
antibodies in diabetic people and healthcare professionals, Association of rheumatoid arthritis 
with autoimmune thyroid disease

We confirm that we have read this submission and believe that we have an appropriate level 
of expertise to confirm that it is of an acceptable scientific standard.

Author Response 22 Jan 2025
Hajer Hassine 

As discussed, we have conducted almost exhaustive investigations to document this 
hemolysis. However, the use of sequencing of the immunodominant region of the HAV 
antigen had not been considered. 
 It is accepted in the literature that  responsiveness to steroid treatments is considered as a 
convincing argument in favor of the autoimmune mechanism of hemolysis and a key to 
establishing a diagnosis of DAT-negative AIHA. 
 
Thank you for the review.  

Competing Interests: No competing interests were disclosed.
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