
Acknowledgments
This work was funded by Fundação de Amparo à Pesquisa do 
Estado do Rio de Janeiro, Edital Programa Pesquisa em Zika, 
Chikungunya e Dengue–no. 18/2015, and Conselho Nacional de 
Desenvolvimento Científico e Tecnológico, Edital Apoio Rede 
Zika Multicêntrico (439928/2016-8), Brazil.

Author contributions: M.P.-S. drafted the study concept and  
acquired and interpreted data; L.C.F., M.J.C.-C., and M.C.F.S. 
acquired data and conducted laboratory analyses; M.P.-S., M.G.Z., 
and M.C.F.S. revised the manuscript; and R.S.K. conducted  
neuropsychological tests included as supplementary data.

About the Author
Dr. Puccioni-Sohler is an associate professor at the School of 
Medicine and Surgery, Federal University of Rio de Janeiro 
State (UNIRIO), Rio De Janeiro, Brazil, and professor of the 
post-graduation program in Infectious and Parasitic Diseases, 
Medicine Faculty, Federal University of Rio de Janeiro (UFRJ), 
Rio de Janeiro. Her research interests are tropical neurology and 
cerebrospinal fluid analysis.

References
  1. Burt FJ, Rolph MS, Rulli NE, Mahalingam S, Heise MT.  

Chikungunya: a re-emerging virus. Lancet. 2012;379:662–71. 
http://dx.doi.org/10.1016/S0140-6736(11)60281-X

  2. Kashyap RS, Morey SH, Chandak NH, Purohit HJ, Taori GM, 
Daginawala HF. Detection of viral antigen, IgM and IgG  
antibodies in cerebrospinal fluid of chikungunya patients with  
neurological complications. Cerebrospinal Fluid Res. 2010;7:12. 
http://dx.doi.org/10.1186/1743-8454-7-12

  3. Acevedo N, Waggoner J, Rodriguez M, Rivera L, Landivar J, 
Pinsky B, et al. Zika virus, chikungunya virus, and dengue virus in 
cerebrospinal fluid from adults with neurological manifestations, 
Guayaquil, Ecuador. Front Microbiol. 2017;8:42. http://dx.doi.org/ 
10.3389/fmicb.2017.00042

  4. Ganesan K, Diwan A, Shankar SK, Desai SB, Sainani GS,  
Katrak SM. Chikungunya encephalomyeloradiculitis: report of 2 
cases with neuroimaging and 1 case with autopsy findings. AJNR Am 
J Neuroradiol. 2008;29:1636–7. http://dx.doi.org/10.3174/ajnr.A1133

  5. Scott SSO, Braga-Neto P, Pereira LP, Nóbrega PR, de Assis  
Aquino Gondim F, Sobreira-Neto MA, et al. Immunoglobulin- 
responsive chikungunya encephalitis: two case reports.  
J Neurovirol. 2017;23:625–31. http://dx.doi.org/10.1007/ 
s13365-017-0535-y

  6. Reiber H, Felgenhauer K. Protein transfer at the blood  
cerebrospinal fluid barrier and the quantitation of the humoral  
immune response within the central nervous system. Clin  
Chim Acta. 1987;163:319–28. http://dx.doi.org/10.1016/ 
0009-8981(87)90250-6

  7. Sindic CJ, Van Antwerpen MP, Goffette S. The intrathecal humoral 
immune response: laboratory analysis and clinical relevance. 
Clin Chem Lab Med. 2001;39:333–40. http://dx.doi.org/10.1515/
CCLM.2001.052

  8. Puccioni-Sohler M, Soares CN, Papaiz-Alvarenga R, Castro MJ,  
Faria LC, Peralta JM. Neurologic dengue manifestations associated  
with intrathecal specific immune response. Neurology. 2009;73: 
1413–7. http://dx.doi.org/10.1212/WNL.0b013e3181bd8258

  9. Venkatesan A, Tunkel AR, Bloch KC, Lauring AS, Sejvar J,  
Bitnun A, et al.; International Encephalitis Consortium. Case 

definitions, diagnostic algorithms, and priorities in encephalitis: 
consensus statement of the International Encephalitis Consortium. 
Clin Infect Dis. 2013;57:1114–28. http://dx.doi.org/10.1093/cid/
cit458

10. Vijayan V, Sukumaran S. Chikungunya virus disease: an emerging 
challenge for the rheumatologist. J Clin Rheumatol. 2016; 
22:203–11. http://dx.doi.org/10.1097/RHU.0000000000000396

Address for correspondence: Marzia Puccioni-Sohler, Hospital 
Universitário Gaffrée e Guinle/1Universidade Federal do Estado do 
Rio de Janeiro (UNIRIO), Rua Mariz e Barros 775, 20270-004, Rio de 
Janeiro/RJ, Brazil; email: m_puccioni@yahoo.com.br

Chronic Genotype 3 Hepatitis 
E in Pregnant Woman  
Receiving Infliximab and 
Azathioprine

Caroline Charre, Christophe Ramière,  
Jérôme Dumortier, Florence Abravanel, 
Sébastien Lhomme, Rodica Gincul,  
Caroline Scholtès
Author affiliations: Hospices Civils de Lyon, Lyon, France  
(C. Charre, C. Ramière, J. Dumortier, R. Gincul, C. Scholtès); 
Claude Bernard University Lyon 1, Villeurbanne, France  
(C. Charre, C. Ramière, J. Dumortier, C. Scholtès); INSERM, Lyon 
(C. Charre, C. Ramière, C. Scholtès); INSERM, Toulouse, France 
(F. Abravanel, S. Lhomme); Centre Hospitalier Universitaire de 
Purpan, Toulouse (F. Abravanel, S. Lhomme); Université Paul 
Sabatier, Toulouse (F. Abravanel, S. Lhomme)

DOI: https://doi.org/10.3201/eid2405.171845

Acute hepatitis E virus infection during pregnancy has a 
high fatality rate in developing countries. Little data are 
available on chronic infection in pregnant women. We report 
a case of chronic hepatitis E during treatment with infliximab 
and azathioprine, without adverse event during pregnancy 
and with spontaneous resolution after delivery.

Hepatitis E virus (HEV) genotype 1 causes a high num-
ber of deaths of pregnant women in developing coun-

tries (1). The few reported cases of HEV during pregnancy 
in industrialized countries (2–5) mainly relate to acute gen-
otype 3 infection. We report the course of autochthonous 
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chronic genotype 3c (GenBank accession no. KX602217) 
hepatitis E in a pregnant woman in France.

The patient, 27 years of age, was receiving immu-
nosuppressive therapies for ulcerative colitis and became 
pregnant during the infection and treatment. At symptom 
onset, she had received infliximab and azathioprine for >5 
years and reported eating undercooked meat; she had not 
traveled abroad. Prolonged elevated alanine aminotrans-
ferase (ALT) since May 2014 led her physician to suspect 
viral hepatitis; HEV infection was later diagnosed in Sep-
tember 2014 by detection of HEV IgM and RNA in plasma 
(Figure, panel A). We retrospectively tested previous blood 
samples from this patient, routinely stored in the hospital 
virology laboratory, and found them to be negative for 
HEV IgM and RNA. 

Persistence of HEV has not been reported among pa-
tients receiving infliximab or azathioprine. However, HEV 
persistence was reported in a patient receiving azathioprine 
combined with oral steroids (6) and in a pig model of HEV 
chronicity under combined cyclosporine/azathioprine/
methylprednisolone (7). On the basis of those reports, we 
reduced the patient’s dose of azathioprine to 100 mg/d and 
that of infliximab to 5 mg/kg/d every 8 weeks in November 
2014 (Figure, panel B), but infection did not resolve. She 
became pregnant shortly thereafter. 

During the patient’s pregnancy, viral loads ranged 
from 5.7 to 6.8 log10 copies/mL, and ALT returned to refer-
ence range (Figure, panel A). We discontinued infliximab at 
the beginning of the third trimester (Figure, panel B). Viral 
load increased by >1 log10 copies/mL, and ALT remained 
within reference range. She gave birth by vaginal delivery  

at 40 weeks of amenorrhea. On the day of delivery, 3 
months after infliximab discontinuation, viral load peaked 
(6.9 log10 copies/mL; Figure, panel A). Although viral load 
was high during pregnancy, the infant was not infected and 
was in good health; HEV RNA was undetectable in cord 
blood (the placenta was not available for evaluation), and 
neither HEV IgM nor RNA were found in the newborn’s 
plasma 2 days after birth. 

After delivery, testing of the mother’s plasma showed 
cytolysis (ALT >3× upper limit of reference range) and a 
>3-log decrease of HEV RNA (Figure, panel B). We rein-
troduced infliximab 3 weeks after delivery, at which time 
HEV RNA was lower than during pregnancy but still de-
tectable (3.5 log10 copies/mL; Figure, panel A). At 2 months 
after delivery, hepatic cytolysis resolved; 2 months later, 
HEV became undetectable. No relapse was noted during 
subsequent follow-up (the last PCR performed in August 
2017 was negative).

Because of the high rate of severe acute hepatitis E 
reported in pregnant women in developing countries, we 
monitored the patient for negative outcomes during ges-
tation but found none. This finding is consistent with the 
small number of reported HEV infections during pregnan-
cy in industrialized countries (2–5), despite high seropreva-
lence in the general population (8,9).

Innate immunity has been suggested as essential for 
severe outcomes of acute HEV infection during pregnancy 
(10). In our study, HEV infection had moved toward chron-
ic infection before pregnancy, which may have reduced 
the role of innate immunity. T-cell responses are decreased 
in immunosuppressed patients and in pregnant women,  
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Figure. Time courses of HEV 
viral load (A) and infliximab and 
azathioprine treatment (B) in 
pregnant woman with chronic 
hepatitis E who was undergoing 
immunosuppressive treatment 
for ulcerative colitis. HEV RNA 
levels, IgM and IgG positivity, 
and serum ALT levels are shown. 
Serum ALT is expressed as a 
multiple of ULN. Arrows indicate 
suspected and confirmed 
infection and delivery dates. 
Infliximab treatment occurred 
every 8 weeks. ALT, alanine 
aminotransferase; HEV,  
hepatitis E virus; ULN, upper 
limit of normal. 



particularly when term approaches. The imbalance in T-cell 
immunity (Th1/Th2) has been proposed to be implicated 
in the progression of chronic HEV infection in immuno-
compromised pigs (7). This imbalance may explain the ab-
sence of cytolysis during pregnancy and the increased viral 
load observed despite discontinuation of infliximab. Con-
versely, after delivery, restoration of cellular immunity is 
commonly observed (11) and may have contributed to effi-
cient clearance of the virus by hepatic cytolysis along with 
the reduced immunosuppression resulting from infliximab 
discontinuation. Despite reintroduction of infliximab when 
HEV RNA was still detectable, we observed spontaneous 
resolution of chronic hepatitis E, although immunosuppres-
sive treatment at that time was identical to that previously 
implicated in the chronicity of infection.

The risk for HEV vertical transmission seems depen-
dent on viral load (12). In a model of HEV infection in 
pregnant rabbits, Xia et al. reported severe outcomes and 
a high level of transmission to offspring (13). In the case 
we report, despite high viral loads in the mother’s plasma 
throughout pregnancy, we found no HEV RNA in the new-
born’s plasma. Of note, although mothers in the rabbit 
model were negative for HEV IgG throughout pregnancy, 
in the case we report, the mother was IgG positive before 
pregnancy, which may have helped protect the fetus from 
infection, although this protective role is inconsistent in 
previous reports of HEV genotype 3 (HEV3) infection of 
humans (2–4). Furthermore, despite a high sequence simi-
larity to HEV3, rabbit HEV cross-species infections are re-
stricted to nonhuman primates, and pathogenesis may dif-
fer from that of HEV3. In conclusion, our results and those 
reported by Mallet et al. (5) indicate that chronic HEV3 in-
fection in pregnant women might resolve after pregnancy.
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