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Case Report
Severe hepatitis-associated aplastic  
anemia following cytomegalovirus infection  
in an adult: a case report and literature review
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Abstract: Hepatitis-associated aplastic anemia (HAA), predominantly found in children, is a rare hematologic dis-
ease which follows the development of hepatitis. Cytomegalovirus (CMV) has been implicated as a cause of HAA. 
Here, a 25-year-old Chinese male, characterized by anemia, marked jaundice, scattered bleeding points on limbs, 
and left subconjunctival hemorrhage was described. Pancytopenia, reticulocytopenia, and hepatitis were identi-
fied in this case by laboratory tests, meeting the diagnostic criteria of HAA. Since CMV DNA was identified to be 
9.69×108 copies/ml, this case was diagnosed as severe HAA following CMV infection (icteric type). By treatment of 
anti-human T lymphocyte porcine immunoglobulin (ALG, 2 g/d) combined with cyclosporine A (CsA, 300 mg/d), as 
well as magnesium isoglycyrrhizinate (MgIG, 150 mg/d) combined with phosphonoformic acid (PFA, 250 ml/12 h), 
pancytopenia, reticulocytopenia, and hepatitis were cured, and CMV DNA was reduced to 6.47×102 copies/ml. This 
case has been in stable condition until now. In clinical practice, attention should be paid on CMV infection in HAA 
cases. Aggressive immunosuppressive therapy (IST) combined with antiviral therapy may be an effective therapeu-
tic strategy for severe HAA following CMV infection.
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Introduction

Hepatitis-associated aplastic anemia (HAA) is a 
rare hematologic disease that occurs within 
several weeks or months after the occurrence 
of hepatitis, even during hepatitis convales-
cence [1]. HAA is predominantly found in chil-
dren, adolescent boys, and young aged men 
[2]. If not treated in time, HAA is always fatal, 
exhibiting a high mortality of up to 85% [3]. 
Multiple non-A-E hepatitis viruses contribute to 
the occurrence and development of HAA, such 
as human parvovirus B19 (HPVB19), Epstein 
Barr virus (EBV), cytomegalovirus (CMV), trans-
fusion transmitted virus (TTV), and echovirus 
[4]. CMV is a common viral agent contributing 
to a wide range of diseases in immunocompro-
mised patients [5]. As a life-threatening compli-
cation of CMV infection, CMV induced HAA is 
rarely reported in adults. Here, a severe HAA 
following CMV infection was diagnosed in an 
adult male. This case was thoroughly cured by 

aggressive immunosuppressive therapy (IST) 
and antiviral therapy.

Statistical analyses

Statistical analysis was performed by SPSS ver-
sion 17.0 (SPSS Inc., Chicago, IL). Comparison 
between different groups was determined by 
one-way ANOVA. A p-value less than 0.05 was 
considered to be significantly different. 

Case report

A 25-year-old Chinese male was admitted to 
our hospital because of 6 days of hemorrhi- 
nia. He had no family history of hematopathy or 
liver diseases, and no record of recent infec-
tion. One month earlier, he had been admitted 
to a local community clinic because of anorexia 
and yellow urine, and diagnosed as hepatitis. 
Although liver protection and jaundice-reliev- 
ing therapy were given, no improvement was 
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observed on this case. Five days prior to admis-
sion, pancytopenia was identified on this case 
by routine blood test (hemoglobin 97 g/L, leu-
cocytes 3.0×109/L, neutrophils 2.5×109/L, and 
platelets 16×109/L). 

On admission, this case exhibited symptoms of 
anemia, marked jaundice, scattered bleeding 
points on the limbs, and left subconjunctival 
hemorrhage. Pancytopenia and reticulocytope-
nia were diagnosed on this case by routine 
blood test (hemoglobin 79 g/L, reticulocytes 
19×109/L, leucocytes 1.76×109/L, neutrophils 
1.28×109/L and platelets 7×109/L). Hepatitis 
was diagnosed on this case by liver function 
test (alanine aminotransferase 1456 U/L, asp- 
artate aminotransferase 436.2 U/L, total biliru-
bin 82.8 umol/L, direct bilirubin 59 umol/L, 
indirect bilirubin 23.5 umol/L, total protein 
59.4 g/L, albumin 38 g/L and γ-glutamyl trans-
peptidase 110 U/L). Serological enzyme linked 
immunosorbent assay showed that this case 
was negative for hepatitis A, and E. Serological 
immunofluorescence assay showed that this 

case was negative for hepatitis B (HBsAg, 0.01 
ng/ml; HBsAb, 70.01 mIU/ml; HBeAg, 0.096 
NCU/ml; HBeAb, 0.15 NCU/ml; HBcAb, 0.01 
NCU/ml), and C (HCVAb, 0.01 NCU/ml). Quanti- 
tative PCR showed that the CMV DNA was 
9.69×108 copies/ml. Furthermore, this case 
was negative for tumor markers, antinuclear 
antibodies profile, and autoimmune liver dis-
ease-associated antibodies. Cytogenetic exam-
ination of aspirated bone marrow showed a 
normal karyotype (46, XY 20) (Figure 1A). Wri- 
ght’s staining of aspirated bone marrow showed 
that the bone marrow particles were partly 
empty, and the hematopoietic cells were signifi-
cantly reduced (hypocellular marrow with tri-
lineage myelodysplasia) (Figure 1B-D). The 
above manifestations met the diagnostic crite-
ria of AA. This case was diagnosed as severe 
HAA following CMV infection (icteric type) at 7 
days post-admission. 

The therapeutic strategies for this case includ-
ed administration of anti-human T lymphocyte 
porcine immunoglobulin (ALG, 2 g/d) combined 

Figure 1. Bone marrow related indicators in diagnosis of aplastic anemia. (A) A normal karyotype (46, XY 20); (B) 
Partly empty bone marrow particles (Wright’s staining, 100×), (C and D) Significantly reduced hematopoietic cells 
(Wright’s staining, 100× C, 1000× D). 
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with cyclosporine A (CsA, 300 mg/d), and mag-
nesium isoglycyrrhizinate (MgIG, 150 mg/d) 
combined with phosphonoformic acid (PFA, 
250 ml/12 h). Routine blood and liver function 
indexes were monitored every five days. Routine 
blood test showed that the levels of hemoglo-
bin, leucocytes, neutrophils, and platelets pro-
gressively declined until the 19th day, and then 
gradually increased with aggressive treatments 
(Figure 2A-C). The aspartate aminotransferase 
(AST) and alanine aminotransferase (ALT) grad-
ually decreased to normal levels with aggres-
sive treatments (Figure 2D). One month later, 
the bleeding points on limbs and jaundice grad-
ually vanished, and CMV DNA reduced to 
6.47×102 copies/ml. Two months later, pancy-
topenia and reticulocytopenia disappeared (he- 
moglobin 106 g/L, leucocytes 4.2×109/L, neu-
trophils 3.1×109/L, platelets 47×109/L, and re- 
ticulocytes 19×109/L), and hepatitis was cured 
(ALT 34 U/L, AST 26.2 U/L, total bilirubin 28 
umol/L, direct bilirubin 18.4 umol/L, indirect 
bilirubin 15.5 umol/L, total protein 67.6 g/L, 
albumin 46.8 g/L and γ-glutamyl transpepti-
dase 23 U/L). Then, this case was discharged.

After discharge, CsA and stanozolol were con-
tinued to be taken orally. Six months later, a 
normal blood routine was revealed (leucocytes 
7.14×109/L, neutrophils 6.6×109/L, hemoglo-
bin 136 g/L, platelets 119×109/L, and reticulo-
cytes 48×109/L). CMV DNA was less than 
5.0×102 copies/ml. This case is currently in 
stable condition. 

Discussion

HAA is a rare hematologic syndrome following 
the development of hepatitis. Since first 
described by Lorenz and Quaiser in 1955, HAA 
cases have been reported by a larger number 
of researchers [4]. According to statistics 
between January 1998 and February 2013 
from a previous study, the prevalence of HAA 
among AA cases was 3.8% (36/949), and the 
majority of HAA patients (33/36) were seroneg-
ative for a known hepatitis virus [6]. In this 
study, a 25-year-old Chinese male, character-
ized by pancytopenia, reticulocytopenia, and 
hepatitis was described. This case was diag-
nosed as severe HAA following CMV infection, 

Figure 2. Routine blood and liver function of a patient with severe aplastic anemia following cytomegalovirus-asso-
ciated hepatitis after the treatment of aggressive immunosuppressive therapy (IST) combined with antiviral therapy 
(1-60 days). A. Hemoglobin; B. Leukocytes and neutrophils; C. Platelets; D. Aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT).
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and thoroughly cured by IST and antiviral 
therapy.

Hepatitis viruses, such as hepatitis A, B, C, and 
E, are associated with HAA. However, serologi-
cal detection found that hepatitis A, B, C, and E 
were all negative in our case. Non-A-E hepatitis 
viruses have also been implicated as a cause 
of HAA, such as HPVB19, EBV, CMV, and TTV, 
and echovirus [4]. For example, severe HAA 
combined with HPVB19 infection was revealed 
in a young male, exhibiting marked liver injury, 
prolonged jaundice, peripheral pancytopenia, 
and severe hypoplasia and fatty replacement 
[3]. A 73-year-old woman, characterized by 
intermittent fever, general weakness, elevated 
liver enzymes, and pancytopenia, was positive 
to EBV, and diagnosed as severe EBV infection 
with HAA [7]. A 17-year-old man with pancyto-
penia and severe acute hepatitis was positive 
to TTV [8]. In our case, a high level of CMV DNA 
(9.69×108 copies/ml) was revealed, which indi-
cated that CMV infection contributed to the 
occurrence of HAA. CMV is a double-stranded 
DNA virus belonging to herpesviridae family. 
Due to the viral cytotoxic effects on specific tis-
sues, CMV infection can lead to severe clinical 
manifestations in immunocompromised pati- 
ents, especially in patients with history of trans-
plantation [9]. It has been reported that, fatal 
CMV infection induced hepatitis secondary to 
IST treatment (r-ATG combined with CsA) was 
observed in a 21-year-old man with AA [10]. 
Severe colitis associated with both EBV and 
CMV secondary to ATG/CSP therapy was reve- 
aled in a 56-year-old man with AA [11]. A 
44-year-old man characterized by 30 days of 
fever and progressive asthenia was diagnosed 
as CMV infection-induced hemolytic anemia 
[12]. Since CMV infection is not a routine test, 
the manifestation of CMV related complica-
tions may be underestimated. Therefore, CMV 
infection should be paid attention to in cases 
with HAA in clinical practice. 

The pathogenesis of CMV induced HAA is com-
plex. The following reasons have been consid-
ered: 1) CMV may inhibit the differentiation and 
proliferation of hematopoietic stem cells, or 
even induce chromosomal aberrations; 2) CMV 
may damage hematopoietic microenvironment 
in bone marrow; 3) since bone marrow cells 
exhibit a similar antigenicity with liver cells, 
bone marrow cells are also the attack target of 
CMV under the condition of CMV-mediated 

autoimmune abnormality; 4) CMV inhibits the 
detoxification function of liver, leading to the 
enhanced sensitivity of bone marrow cells to 
toxic drugs, thereby inhibiting hematopoietic 
function. 

Currently, bone marrow transplantation (BMT) 
and IST are the main therapeutic strategies for 
severe HAA [13]. Allogeneic BMT is first-line 
therapy for HAA for its high cure rate (70%-90%) 
[14]. However, BMT cannot be undertaken 
promptly, because human leukocyte antigen-
matched sibling donors cannot be easily found. 
IST is an alternative therapeutic strategy for 
HAA patient without the need of matched 
donors for BMT [15], exhibiting a 5-year survival 
rate of around 70% [3]. ATG and CsA, associate 
with response rates of about 50% are the most 
commonly used drugs in IST [16]. Both ATG and 
Cys can suppress cytotoxic T-lymphocytes, and 
improve hepatitis as well as bone marrow fail-
ure in HAA. The combined application of ATG 
and CsA is a good option for HAA in clinical 
practice, exhibiting a remission rate of 60-80% 
[16]. It has been reported that the complete 
remission rate and survival rate of HAA was 
72% and 81%, respectively, after the first 
course of ATG and CsA treatment [17]. The out-
comes of 44 HAA children who received 6 
months of ATG and CsA showed that 14 (31.8%) 
cases achieved complete response and 17 
(38.6%) achieved partial response, for an over-
all response rate of 70.4% [18]. In our case, 2 
g/d ALG combined with 300 mg/d CsA was 
applied. After 1 month of treatment, favorable 
outcomes were observed on this case, includ-
ing significantly increased hemoglobin, leuco-
cytes, neutrophils, and platelets, and decreased 
AST and ALT. Two months later, pancytopenia 
and reticulocytopenia disappeared, and hepati-
tis was cured. Our findings were consistent with 
previous studies, and further illustrated that 
ATG combined with CsA is an effective thera-
peutic strategy for severe HAA. Since HAA was 
associated with CMV infection in our case, 
intravenous administration of 150 mg/d MgIG 
combined with 250 ml/12 h PFA was given. 
Quantitative detection showed that the CMV 
DNA was reduced to 6.47×102 copies/ml after 
one month of antiviral therapy. The remission of 
CMV infection may directly contribute to the 
recovery of HAA.

In conclusion, a 25-year-old Chinese male, ex- 
hibiting the symptoms of anemia, marked jaun-
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dice, scattered bleeding points on limbs, and 
left subconjunctival hemorrhage was diag-
nosed with severe HAA following CMV infection. 
By the treatment of ALG combined with CsA, 
and MgIG combined with PFA, pancytopenia, 
reticulocytopenia, and hepatitis were cured on 
this case. CMV induced HAA, is characterized 
by an abrupt onset during the recovery period 
of hepatitis and exhibits no obvious prodrome 
or specific clinical manifestations. Since CMV 
induced HAA has a poor prognosis, it should be 
noticed in clinical practice, in order to achieve 
early diagnosis and treatment. At present, 
related studies on CMV induced HAA are still 
limited. Further research on diagnosis and 
treatment of CMV induced HAA based on more 
cases are urgently needed.

Acknowledgements

The study was supported by the Shandong Me- 
dicine and Health Science Technology Develo- 
pment Plan, Project Number: 2017WSA08039.

Disclosure of conflict of interest

None.

Address correspondence to: Ting Wang, Medical 
Laboratory, Jining NO. 1 People’s Hospital, Jining 
272000, Shandong, China. Tel: +86-15106753269; 
E-mail: xinchunlei2016@163.com

References

[1]	 Honkaniemi E, Gustafsson B, Fischler B, 
Nemeth A, Frost BM, Papadogiannakis N and 
Winiarski J. Acquired aplastic anemia in seven 
children with severe hepatitis with or without 
liver failure. Acta Paediatr 2007; 96: 1660-
1664.

[2]	 Lu J, Basu A, Melenhorst JJ, Young NS and 
Brown KE. Analysis of T-cell repertoire in hepa-
titis-associated aplastic anemia. Blood 2004; 
103: 4588-4593.

[3]	 Gonzalez-Casas R, Garcia-Buey L, Jones EA, 
Gisbert JP and Moreno-Otero R. Systematic re-
view: hepatitis-associated aplastic anemia--a 
syndrome associated with abnormal immuno-
logical function. Aliment Pharmacol Ther 
2009; 30: 436.

[4]	 Rauff B, Idrees M, Shah SA, Butt S, Butt AM, Ali 
L, Hussain A, Irshad-Ur-Rehman, Ali M. Hepati- 
tis associated aplastic anemia: a review. Virol J 
2011; 8: 1-6.

[5]	 Florescu DF and Kalil AC. Cytomegalovirus in-
fections in non-immunocompromised and im-

munocompromised patients in the intensive 
care unit. Infec Disord Drug Targets 2011; 11: 
354-364.

[6]	 Wang H, Tu M, Fu R, Wu Y, Liu H, Xing L and 
Shao Z. The clinical and immune characteris-
tics of patients with hepatitis-associated aplas-
tic anemia in China. PLoS One 2014; 9: 
e98142.

[7]	 Lee JI, Lee SW, Han NI, Ro SM, Noh YS, Jang 
JW, Bae SH, Choi JY and Yoon SK. A case of 
severe chronic active epstein-barr virus infec-
tion with aplastic anemia and hepatitis. Korean 
J Gastroenterol 2016; 67: 39-43.

[8]	 Miyamoto M, Takahashi H, Sakata I and Adachi 
Y. Hepatitis-associated aplastic anemia and 
transfusion-transmitted virus infection. Intern 
Med 2000; 39: 1068-1070.

[9]	 Vancíková Z and Dvorák P. Cytomegalovirus in-
fection in immunocompetent and immuno-
compromised individuals--a review. Curr Drug 
Targets Immune Endocr Metabol Disord 2001; 
1: 179-187.

[10]	 Shi LH, Li Y and Peng GX. Fatal cytomegalovi-
rus infection secondary to IST for aplastic ane-
mia: a case report and literature review. 
Zhonghua Xue Ye Xue Za Zhi 2011; 32: 867-
869.

[11]	 Matsumoto H, Kimura Y, Murao T, Osawa M, 
Akiyama T, Mannoji K, Koresawa R, Tokunaga 
H, Wada H, Sugihara T and Haruma K. Severe 
colitis associated with both epstein-barr virus 
and cytomegalovirus reactivation in a patient 
with severe aplastic anemia. Case Rep 
Gastroenterol 2014; 8: 240-244.

[12]	 Taglietti F, Drapeau CM, Grilli E, Capone A, 
Noto P, Topino S and Petrosillo N. Hemolytic 
anemia due to acute cytomegalovirus infection 
in an immunocompetent adult: a case report 
and review of the literature. J Med Case Rep 
2010; 4: 334.

[13]	 Pongtanakul B, Das PK, Charpentier K and 
Dror Y. Outcome of children with aplastic ane-
mia treated with immunosuppressive therapy. 
Pediatr Blood Cancer 2008; 50: 52-57.

[14]	 Qureshi K, Sarwar U and Khallafi H. Severe 
aplastic anemia following acute hepatitis from 
toxic liver injury: literature review and case re-
port of a successful outcome. Case Reports 
Hepatol 2014; 2014: 216570.

[15]	 Young NS, Scheinberg P and Calado RT. 
Aplastic anemia. Curr Opin Hematol 2008; 15: 
162-168.

[16]	 Davies JK and Guinan EC. An update on the 
management of severe idiopathic aplastic 
anemia in children. Br J Haematol 2007; 136: 
549-564.

[17]	 Novichkova GA, Maschan MA, Kravchenko EG, 
Baidil’dina DD, Bogacheva N, Goronkova OV, 
Zharikova LI, Litvinov DV, Solopova GG, 

mailto:xinchunlei2016@163.com


CMV infection induced HAA

4458	 Int J Clin Exp Med 2019;12(4):4453-4458

Suntsova EV, Shneider MM, Khachatrian LA, 
Skorobogatova EV, Shipitsyna IP, Trakhtman 
PE, Balashov DN and Maschan AA. Clinico-
laboratory variants of the course and results of 
therapy of hepatitis-associated aplastic ane-
mias in children. Ter Arkh 2007; 79: 57-61.

[18]	 Osugi Y, Yagasaki H, Sako M, Kosaka Y, Taga T, 
Ito T, Yamamoto M, Ohara A, Sato T, Mimaya J, 
Tsukimoto I and Kojima S. Antithymocyte glob-
ulin and cyclosporine for treatment of 44 chil-
dren with hepatitis associated aplastic ane-
mia. Haematologica 2007; 92: 1687-1690.


