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1. Background

Reactivation of chronic hepatitis B virus infection
(rHBV) is defined as the sudden reappearance or increase
in HBV DNA in a patient with resolved or known/unknown
inactive HBV infection sometimes associated with clinical
presence of hepatitis and leading to acute on chronic liver
failure (ACLF). Reactivation can occur in hepatitis B sur-
face antigen (HBsAg) positive, hepatitis B envelope anti-
gen (HBeAg) positive, or antibody to hepatitis B envelope
antigen (anti HBe) positive individuals. It can also occur
in patients who have cleared the virus (HBsAg negative)
but with positive antibodies to hepatitis B core antibod-
ies (anti HBc +ve). In the latter cases, precore mutant, core
promoter mutant, and HBV DNA polymerase mutants are
implicated along with potential triggers. The other well-
known causes leading to sudden rHBV include immuno-
suppressive treatments including cancer chemotherapy
and corticosteroid treatment, post solid organ and bone
marrow transplantation, coinfection with human immun-
odeficiency virus, other acute viral hepatitis, hepatitis C
virus on treatment, significant alcoholism, uncontrolled
diabetes mellitus, sudden withdrawal of HBV antivirals,
any major surgical stress and post-ablation/resection for
hepatocellular carcinoma, and pregnancy (1).

2. Methods

From August 2017 to May 2018, 984 new patient regis-
trations in emergency and outpatient departments of the
liver unit were analysed for hepatitis B surface antigen (HB-
sAg) positivity (Supplementary Appendix 1). Hepatitis B
surface antigen (HBsAg) was found positive in 48 (4.87%)
patients, of which 11 were diagnosed with compensated

or decompensated cirrhosis, 22 patients were healthy sub-
jects who were incidentally detected surface antigen pos-
itive, and 15 patients had rHBV. We excluded liver disease
patients who were on follow up and those who were al-
ready diagnosed with and on treatment or follow up for
HBV infection. We defined rHBV as alanine aminotrans-
ferase (ALT) > 10x upper limit of normal and HBV DNA >
10 log (2), and rHBV leading to ACLF was defined as per
the European Association for the Study of the Liver-Chronic
Liver Failure (EASL-CLIF) Consortium recommendation (3).
In the rHBV patients, we performed detailed analysis of
history, comorbid conditions, clinical investigations, and
drugs used to identify the causes for reactivation. Three pa-
tients (n = 15, 20%) presented as ACLF. All the patients diag-
nosed with HBV infection were initiated on antiviral ther-
apy or followed up as per the current recommended treat-
ment and monitoring guidelines proposed by the EASL (4).
Informed consent was obtained from all the participants
included in the study. The study was performed after the
required institutional review board and ethical committee
approval and was performed according to the principles
defined in the 1975 Declaration of Helsinki, International
Conference on Harmonization, Good Clinical Practice.

4. Results

The baseline characteristics and causes of reactivation
are presented in Table 1 and 2, of which one patient in the
ACLF and two patients in the non-ACLF group had signif-
icant Ayurveda and herbal medicine (AHM) intake in the
absence of other known causative factors for reactivation.

Two patients (n = 15, 13.3%), both with ACLF and one with
AHM use, died during a median follow up of 248 (range
12 to 369) days. Typical causations for reactivation were
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Table 1. Patients’ Baseline and Demographic Details

Values No. (%)

Causes of reactivation (risk factors, N = 15)

Significant alcohol use 4 (26.4)

Significant alcohol use and chronic hepatitis C infection 1 (6.7)

Systemic chemotherapy for gastric cancer 1 (6.7)

Corticosteroid use 2 (13.3)

Uncontrolled diabetes and diabetic ketoacidosis 1 (6.7)

Drug defaulter 1 (6.7)

Spontaneous reactivation 1 (6.7)

Trans-arterial chemoembolization 1 (6.7)

Herbal medication use 3 (20)

Viral serology

HBsAg positive 15 (100)

HBeAg positive 9 (60)

Anti HBe positive 6 (40)

IgM HBcore positive 9 (60)

Sex (males) 14 (93.3)

Alcohol use 5 (33)

Diabetesmellitus 5 (33.3)

Coronary artery disease 1 (6.7)

Dyslipidaemia 4 (26.7)

Hypothyroidism 2 (13.3)

KnownHBV infection 3 (20)

ACLF at presentation 3 (20)

Acute kidney injury at presentation 1 (6.7)

identified in almost all (n = 11, significant alcohol use, an-
tiviral defaulter, coinfection, uncontrolled diabetes melli-
tus with ketoacidosis, chemotherapy, surgical stress, radio-
logical intervention and corticosteroid use), except for one
patient (anti-HBcore +ve and anti HBe +ve) who had con-
trolled systemic hypertension and dyslipidemia and ab-
sence of described causative factors associated with rHBV.
Multiple common herbal components with immunomod-
ulating properties were noted in the AHM ingested by
three patients with rHBV without associated classical fac-
tors for reactivation (Table 3).

5. Discussion

Kamitsukasa et al. described two septuagenarians, one
with coronary artery disease without HBV mutations and
another with recurrent esophageal cancer and diabetes
with a precore G1896A variant with high quasi-species di-
versity, both developing rHBV in the absence of cancer

chemotherapy or immunosuppression (5). They suggested
that aging, surgical stress, and complication of chronic dis-
eases such as cancer associated with compromised immu-
nity may trigger spontaneous HBV reactivation. Talbodec
et al. suggested that precore mutations were not always
found in patients with chronic hepatitis B who develop
HBV DNA-positive/HBeAg-negative reactivation (6). It is in-
teresting to note that in our study, out of three patients
who developed rHBV, one with well controlled diabetes
mellitus while the others without comorbidities or classi-
cal risk factors for rHBV, had intake of AHM prior to clinical
symptom development.

A literature search on the common herbal components
revealed the presence of plant alkaloids and steroids with
strong immunomodulating properties as phytochemical
constituents in the AHM. For example, andrographolide,
a bioactive agent from Andrographis panniculata has been
shown to increase steroid sensitivity in a mouse model
of bronchial asthma (7). Tinospora cordifolia has been
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Table 2. Biochemical Investigations (N = 15)

Parameters Minimum Maximum Mean Median SD

Age, y 29 69 53.4 56.000 11.8

Hemoglobin, g/L 9.8 15.4 11.6 11.400 1.5

Total leucocyte count, permm3 3900 18400 9200 8600.000 4492.8

Platelet count,× 109 / mm3 0.76 3.2 1.8 1.900 0.6

Total bilirubin,mg/dL 4.2 30.1 10.7 11.9 -

Direct bilirubin,mg/dL 2.1 18.6 7.4 6.800 4.6

Alanine transaminase, IU/L 440 3971 1503.2 1168.000 1048.4

Aspartate transaminase, IU/L 233 3399 751 669 -

Alkaline phosphatase, IU/L 1.4 224 137.4 128 63.7

Gammaglutamyl transpeptidase, IU/L 97 227 140.5 119 47.5

Blood urea nitrogen,mg/dL 6 72 15.9 14 -

Creatinine,mg/dL 0.6 2.8 1.1 1.1 -

International normalized ratio 1 3.4 1.5 1.4 -

Serum sodium,mmol/L 128 139 136.1 137 2.8

Serumpotassium,mmol/L 2.9 4.9 3.9 4.1 0.5

Hepatitis B surface antigen, IU/ml 332 10428 5077.6 4582 -

Hepatitis B DNA, IU/mL 11200 15468000 3680575.3 238000 -

Followup, d 12 369 228.4 248 116.3

shown to contain glycosides and plant steroids such as
beta-sitosterol, ecdynosterone, and gilonisterol with an-
abolic activity (8). The presence of alkaloids, natural phe-
nolic agents, and glycosides in Terminalia chebula has been
shown to modulate cell-mediated and humoral immunity
in animal models (9). Our patients in whom possible AHM
was implicated as a cause of rHBV, unlike those described
by Kamitsuka et al., were not elderly and did not suffer
from uncontrolled metabolic syndrome or cancer.

Genetic polymorphisms and decreased expression of
specific human leucocyte antigen (HLA) expression in the
presence of immunomodulatory agents have been impli-
cated in recent rHBV studies (10). Even though we did not
assess genetic polymorphisms, considering HLA expres-
sion variability and HBV mutations in our patients with
rHBV, we believe that the presence of such factors may have
been contributory and that the use of AHM with rich im-
munomodulating components would have incited the se-
vere flares seen in our patients, akin to those seen with
biological agents such as infliximab, rituximab, and in-
terferons. In the current study, we were more interested
in shedding light on novel triggers for severe flares of
chronic HBV infection. Although reactivations can occur
spontaneously, they are often triggered by immunosup-
pression such as due to chemotherapy, rituximab treat-
ment, or following solid organ transplantation. In litera-

ture, there is large data on reactivations of HBV triggered
in the presence of biologicals or due to steroid use and
chemotherapeutic agents. We believe that almost all of
these studies were on HBsAg negative/surface antigen mu-
tants (11). In our series, all the patients were HBsAg-positive
with severe reactivation following known triggers that
led to immunomodulation (such as steroids, alcohol, and
uncontrolled diabetes) and novel triggers such as AHM.
Hence, in patients with known or unknown chronic hep-
atitis B infection, apart from assessing typical risk factors
and causations associated with reactivation, careful ap-
praisal of drug use, especially Ayurvedic and herbal med-
ications, where such practices are widely followed, need
to be considered as potential triggers for severe flares.
Larger studies in such populations entrenched in tradi-
tional medicine practice could help identify herbal com-
ponents associated with reactivation of HBV so that vigi-
lance and patient education can be imparted to prevent life
threatening liver-related events.

SupplementaryMaterial

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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Table 3. Characteristics, Outcomes, and Drug Components of Patients with Severe Reactivation of Chronic Hepatitis B Who Took Herbal Medicines

Patient Reason for Intake of
Herbal Medicine

Duration
of
Intake

Outcome Name of Herbal Medicine Components of Herbal Medicine

A 65-year-oldmale, no
features of acute on
chronic liver failure,
controlled diabetes
mellitus (> 8 y)

Upper respiratory tract
infection and loss of
appetite

3 w Alive

Histantin (polyherbal formulation) Andrographis panniculataa , Bambusa
arundinacea, Tinospora cordifoliaa ,
Cuminum cyminuma , Acorus calamus

Powdered dried flowers and leaves
of Bitter Oleander

Holarrherna pubescens

A 66-year-oldmale, no
features of acute on
chronic liver failure, no
comorbidities

Non-specific
polyarthralgia, change in
taste and loss of appetite

3 - 4 w Alive

Powdered dried stem and leaves of
White Ginger Lily

Hedychium malayanum

Powdered dried whole seeds of
Common Cumin

Cuminum cyminuma

Ajmodadi churna (polyherbal
formulation)

Trachyspermum ammi, Embelia ribesa ,
Cedrus deodaraa , Plumbago zeylanica,
Terminalia chebulaa , Argyreia nervosa,
Zingiber officinalea , Anathallis
graveolens

A 65-year-old female
with acute-on-chronic
liver failure, no
comorbidities

Fever, cough, wheezing
and loss of appetite

2 - 3 w Died

Dhanwantharam gulika;
(polyherbal formulation)

Elettaria cardamomum, Zingiber
officinalisa , Terminalia chebulaa ,
Myristica fragrans, Solanum indicum,
Swertia chiraita, Cuminum cyminuma ,
Piper cubeba, Andrographis
panniculataa , Elaeocarpus ganitrus,
Cedrus deodaraa , Cinnamomum
camphora, Gandha marjara veerya
(civet cat semen; some
manufacturers do not utilize this
component)

Abhyarishta; (polyherbal
formulation)

Terminalia chebulaa , Vitis vinifera,
Madhuca indica, Embelia ribesa ,
Tribulus terrestris, Operculina
turpetum, Coriandrum sativum,
Woodfordia fruticose, Citrullus
colocynthis, Piper retrofractum,
Zingiber officinalea , Baliospermum
momtanum, Salmalia malabarica

a Represent components common to all three patients, in the ingested herbal medications.
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