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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.

About the Author
Dr. Charre is a microbiologist in the virology laboratory of the 
Institute of Infectious Agents, Hospices Civils de Lyon, Lyon, 
France. Her research and teaching interests focus on viral 
hepatitis and human immunodeficiency virus.

References
  1.	 Kamar N, Izopet J, Pavio N, Aggarwal R, Labrique A,  

Wedemeyer H, et al. Hepatitis E virus infection. Nat Rev Dis  
Primers. 2017;3:17086. http://dx.doi.org/10.1038/nrdp.2017.86

  2.	 Andersson MI, Hughes J, Gordon FH, Ijaz S, Donati M. Of pigs 
and pregnancy. Lancet. 2008;372:1192. http://dx.doi.org/10.1016/
S0140-6736(08)61486-5

  3.	 Anty R, Ollier L, Péron JM, Nicand E, Cannavo I, Bongain A,  
et al. First case report of an acute genotype 3 hepatitis E infected 
pregnant woman living in South-Eastern France. J Clin Virol. 
2012;54:76–8. http://dx.doi.org/10.1016/j.jcv.2012.01.016

  4.	 Tabatabai J, Wenzel JJ, Soboletzki M, Flux C, Navid MH,  
Schnitzler P. First case report of an acute hepatitis E subgenotype  
3c infection during pregnancy in Germany. J Clin Virol. 
2014;61:170–2. http://dx.doi.org/10.1016/j.jcv.2014.06.008

  5.	 Mallet V, Le Mener S, Roque-Afonso A-M, Tsatsaris V,  
Mamzer M-F. Chronic hepatitis E infection cured by  
pregnancy. J Clin Virol. 2013;58:745–7. http://dx.doi.org/10.1016/ 
j.jcv.2013.09.023

  6.	 Grewal P, Kamili S, Motamed D. Chronic hepatitis E in an  
immunocompetent patient: a case report. Hepatology. 
2014;59:347–8. http://dx.doi.org/10.1002/hep.26636

  7.	 Cao D, Cao QM, Subramaniam S, Yugo DM, Heffron CL,  
Rogers AJ, et al. Pig model mimicking chronic hepatitis E virus 
infection in immunocompromised patients to assess immune  
correlates during chronicity. Proc Natl Acad Sci U S A. 
2017;114:6914–23. http://dx.doi.org/10.1073/pnas.1705446114

  8.	 Mansuy JM, Gallian P, Dimeglio C, Saune K, Arnaud C,  
Pelletier B, et al. A nationwide survey of hepatitis E viral infection 
in French blood donors. Hepatol Baltim Md. 2016;63:1145–54.

  9.	 Dalton HR, Pas SD, Madden RG, van der Eijk AA. Hepatitis E  
virus: current concepts and future perspectives. Curr Infect Dis 
Rep. 2014;16:399. 

10.	 Sehgal R, Patra S, David P, Vyas A, Khanam A, Hissar S, et al. 
Impaired monocyte-macrophage functions and defective Toll-like 
receptor signaling in hepatitis E virus–infected pregnant women 
with acute liver failure. Hepatology. 2015;62:1683–96.  
http://dx.doi.org/10.1002/hep.28143

11.	 Elenkov IJ, Wilder RL, Bakalov VK, Link AA, Dimitrov MA, 
Fisher S, et al. IL-12, TNF-α, and hormonal changes during late 
pregnancy and early postpartum: implications for autoimmune 
disease activity during these times. J Clin Endocrinol Metab. 2001; 
86:4933–8.

12.	 Sharma S, Kumar A, Kar P, Agarwal S, Ramji S, Husain SA, et al. 
Risk factors for vertical transmission of hepatitis E virus infection.  
J Viral Hepat. 2017;24:1067–75. http://dx.doi.org/10.1111/
jvh.12730

13.	 Xia J, Liu L, Wang L, Zhang Y, Zeng H, Liu P, et al. Experimental 
infection of pregnant rabbits with hepatitis E virus demonstrating  
high mortality and vertical transmission. J Viral Hepat. 2015; 
22:850–7. http://dx.doi.org/10.1111/jvh.12406

Address for correspondence: Caroline Charre, Laboratoire de Virologie, 
Hôpital de la Croix-Rousse, Hospices Civils de Lyon, 103 Grande de la 
Croix Rousse, 69004 Lyon, France; email: caroline.charre@chu-lyon.fr

Multiple Introductions of  
Influenza A(H5N8) Virus into 
Poultry, Egypt, 2017

Ahmed H. Salaheldin, Hatem Salah Abd El-Hamid, 
Ahmed R. Elbestawy, Jutta Veits, Hafez M. Hafez, 
Thomas C. Mettenleiter, Elsayed M. Abdelwhab
Author affiliations: Alexandria University, Al Buhayrah, Egypt  
(A.H. Salaheldin); Friedrich-Loeffler-Institut, Insel Riems- 
Greifswald, Germany (A.H. Salaheldin, J. Veits, T.C. Mettenleiter, 

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 5, May 2018	 943

RESEARCH LETTERS


