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Abstract

Background: five clinical phases were described in patients with chronic (HBV) infection: HBeAg- positive
HBYV infection, HBeAg- positive chronic HB, HBeAg negative HBYV infection, HBeAg-negative CHB and
occult HBV infection.

Aim: This study aimed to determine the incidence of the unclassified phase (gray zone) in chronic hepatitis
B patients and its significant in the clinical practice.

Patients and methods: The study was conducted retrospectively on 109 patients' who have HBsAg positive
for more than 6 months. The data recorded include; HbeAg and anti-HBe Ab, ultrasound of the abdomen,
HBYV DNA load and alanine aminotransferase (ALT), accordingly; we classify the patients to known clinical
phases. Patients who were unfit one of these phases considered to be in the gray zone and subsequently sent
for liver fibroscan to determine the fibrosis stage.

Results: The mean age of our patients was 34.25 (x13.93) years with 54.12% being males. The mean viral
load was 5,885,490 IU/ml and mean ALT was 56.22 (+89.88) U/L. eight patients (7.3%) were in the
HBeAg+ve HBV infection, 13 patients (11.9%) were in HBeAg+ve CHB . Thirty four patients (31.1%) were
in the HBeAg-ve HBYV infection and 23 (21.1%) were in HBeAg-ve CHB phase, both were showed a higher
occurrence with age> 35 years. Thirty one (28.4%) further patients failed to identify with any of the four
phases (normal ALT with HBV load > 2000 1U/ml), this group also showed significant relation to age above
35 years and 12 patients (38.8%) had significant fibrosis on fibroscan.

Conclusions: A considerable number of patients with chronic HBV infection have persistently normal ALT
levels, despite elevated levels of viral load; this is known as the "grey zone" phase. These patients merit close
follow up with short-interval measurement of liver enzymes, liver fibroscan and biopsy may be considered.

Keywords: Chronic hepatitis B, HBe Ag, HBV carrier, clinical phases.

Introduction

About 350 million people worldwide are chronically
infected with hepatitis B virus (HBV). (1) The two
major complications of chronic infection are cirrhosis
and hepatocellular carcinoma (HCC), both of which can
lead to liver-related death. The natural history of
chronic HBV infection is complex, and viral replication
and therefore the host's immune response can allow the
infected person to go through several stages. (2) Phase
1:is called also Hepatitis B e antigen (HBeAg)-positive
chronic HBV infection, characterized by high serum
HBV DNA levels, persistently normal serum alanine
aminotransferase (ALT) values, and little change in
liver biopsy. (3) This stage, which predominantly
affects people who contracted HBV during after
delivery or youth and
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typically lasts 10 to 30 years, has a very low rate of
spontaneous HBeAg clearance. The majority of the
patient in this phase will spontaneously clear HBeAg
after three years and 15% after 20 years of infection. (4)
Phase 2: Serum HBe Ag positive chronic hepatitis B
(CHB), characterized by raised ALT levels, and a high
level of HBV DNA exceeding 2000 1U/mL which are
signs of chronic hepatitis B. Liver fibrosis or active
liver inflammation is typically present (5). During this
stage, the immune system of the host detects HBV as a
foreign substance and launches an immunological
reaction that damages the hepatocytes. It happens
several years after the first phase and is frequently and
quickly reached by people who catch the infection in
adult age. (6) The majority of patients in this stage
achieved HBeAg seroconversion, suppressed their
HBV DNA, and moved on to the HBeAg-negative
infection stage. Others might have struggled for years
to control their HBV and advance to CHB with no
detectable HBeAg. Phase 3: formerly known as the
"inactive carrier" phase, is characterized by the
presence of anti-HBe antibodies (anti-HBe Ab) and at
least 3 normal ALT levels and HBV DNA levels <2000
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IU/ml. (7) In individuals who remain in the inactive
phase, liver fibrosis is either absent or mild in this stage,
and there is little evidence that it will worsen over time.
(8). Meta-analysis found that severe liver disease was
uncommon in people with an HBV DNA level under
20,000 IU/mL and a persistently normal ALT (9, 10)
.Patients should not be classified as inactive carriers
unless there are at least three ALT levels and two to
three HBV DNA values over a period of time due to the
fluctuating nature of chronic HBV infection. Phase 4: is
the chronic hepatitis with HBe-Ag negative is
characterized by the absence of serum HBeAg,
typically with detectable anti-HBe, and by persistent or
fluctuating moderate to high levels of serum HBV DNA
as well as persistently increased ALT readings.
Necroinflammation and fibrosis are visible in the liver
histology (11). In the second phase after seroconverting
from HBeAg to anti-HBe Ab, about 10%-20% of
patients will still have hepatitis activity, although the
majority of cases are brought on by one or more
episodes of reactivation while they are in the third
phase.(12). .Compared to those who have chronic
hepatitis B with HBeAg positivity, these individuals
typically have lower amounts of HBV DNA. (13). they
still carry wild-type virus or variants, but they are
unable to create HBeAg because of genetic changes in
the precore or core promoter. (14) Phase 5: is The
HBsAg-negative phase is characterized by negative
serum HBsAg and anti-HBc antibodies (IgG) that are
positive with or without the presence of (anti-HBs) Ab,
also called as (occult HBV infection),and characterize
by the presence of the HBV DNA (cccDNA) in the
liver. According to estimates, the annual rate of HBsAg
delayed clearance in Western patients ranges from 0.5
to 2 percent, while it is substantially lowers (0.1 to 0.8
percent) in Asian nations. (15) Patients with HBsAg
clearance appeared to have a positive prognosis in the
majority of cases. (16, 17) There have been few
researches done to examine the unclassified stage of
clinical practice. Understanding the stage of chronic
HBYV infection is crucial since it can help the clinician
decide when to start treatment. (2)

Patients and Methods:

A retrospective study was conducted at the
gastroenterology tertiary clinic that included the
recorded data of patients from 2 consecutive years
(from January 2019 to November 2020). A total number
of 109 patients were included. The inclusion criteria:
patients were eligible for inclusion in this study, if they
have a confirmed state of chronic HBV infection as
suggested by the presence of HBsAg for more than 6
months. The data included in this study, HBeAg and
anti-HBe antibody, in addition to serial HBV DNA load
and alanine aminotransferase (ALT) in the last 12
months; in addition, abdominal US for the liver were
also recorded.

After analyzing the serological and biochemical data of
all patients, we categorized the patients to one of the
clinical phases that mentioned in the literature.

Patients who have HBeAg-negative HBV infection
with persistently normal ALT values and HBV viral
load > 2000 IU/ml were considered as unclassified
phase(gray zone ) of HBV infection, those patients were
sent for liver elastography FibroScan System (Echosens
SAS, Paris, France) to determine the stage of the
hepatic fibrosis in this group.

Statistical analyses were performed using IBM SPSS,
The variables described using their number and
percentage, chi square test was used to do analysis of
these variables. T test used to do analyze of the
differences in means between two groups. P value <
0.05 is considered to be significant..

Results:

In this study, data of 109 patients were reported. Of
which, 59 patients (54.12%) were males and 50
(45.87%) patients were females. The population age
ranged from 11-80 years with a mean of 34.32 (+13.82).
The mean value of ALT for the whole sample was
(56.22 £89.88) U/L (Range= 3-637 U/L).

Serological profile

Twenty one patients (19.26%) were HBeAg positive
and 88 patients (80.73%) were HBeAg negative. The
mean age of HBeAg positive patients were
(20.47+13.3, 31.00+15.0, respectively),  while the
mean age of HBeAg negative patients are (42.36+13.6,
39.91+13.1), p value is significant ( (P=0.005). In
addition, HBeAg-positive patients have (P=0.017)
higher viral loads compared with HBeAg-negative
patients. (Table 1)

The clinical phases

The majority of the patients (78) can be categorized to
one of the classical phases of the chronic HB infection.
8 Patients (7.3%) were in HBeAg-positive chronic
HBV infection phase (HBe Ag positive with normal
serial ALT level) and 13 patients (11.9%) were in the
HBe Ag- positive CHB phase (with elevated serial ALT
level). The majority of the patients, 34 patients (31.1%)
patients were in the HBeAg-negative chronic HBV
infection phase (HBe Ag negative and normal serial
ALT), and 23 (21.1%) patients were in HBe-Ag
negative CHB phase (with elevated serial ALT), both
were showed a statistically significant rate with age> 35
years (P value are 0.005).( Table 1) Furthermore, 31
(28.4%) patients had viral load >2000 IU/mL, but were
positive for anti-HBe antibody and had persistently
normal ALT levels, which can't be classified to specific
phase, (Table 2). The fibrosis stages in these patients
were as follows: FO, 13 patients (41.9%); F1, 6 patients
(19.3%); F2, 9 patients (29.2%); F3, 2 patients (6.4%);
and F4, 1 patient (3.2%).
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Table 1: comparison of HBeAg +ve and —ve groups
in relation to age and viral load

HBeAg N Mean P value
age of participant Negative ~ 88 37.28 0.005

(year) Positive 21 2810 (significant)

viral load Negative 88 1.68% 0.017
(1W/mi) Positive 21 1.267 (significant)
ALT value Negative 88 68.43 0.63
(IU/mi) Positive 21 53.30

P value > 0.05 is considered as level of significant

Table 2. The clinical Phases of chronic HB infection
according to the age

Clinical Number  Percentage = Mean Age P

Phase of (years) value
patient

Phase | 8 7.3% 20.47+13.34  0.497

HBeAg +ve

HBV

infection

Phase 11 13 11.9% 31.00+15.0 0.474

HBe Ag +ve

CHB

Phase IIl 34 31.1% 42.36+13.6 0.002

HBeAg-ve

HBV

infection

Phase IV 23 21.1% 39.91+13.1 0.013

HBe Ag -ve

CHB

Unclassified 31 28.4% 38.92+16.6 0.016

P value > 0.05 is considered as level of significant

Discussion:

This collection of data from a cohort of chronic HBsAg
positive  patients  highlights  some  expected
characteristics of chronic HBV infection as well as
some interesting erratic behaviors of the disease. Since
the viral load is best predictor of progression to the
cirrhosis, studying the fibrosis stage of patient with high
viral load but normal liver enzymes is important in in
the clinical practice.(3) In this study, the patients who
were classified as HBeAg- negative HBV infection and
CHB phases displayed a statistically significant
relationship with age > 35 years, in concordance with
what was found in the international study by
(Hoofangle et al.)( 18). In addition, patients who have
HBeAg positive, they have high viral load in
comparison to patients who have HBeAg negative, this
finding is expected as HBeAg is indicator of active
replication of the virus. A considerable proportion of
our sample (28.4% ) does not fit the mentioned phases,
31 patients had normal serial ALT levels and were
positive for anti-HBe antibody, and negative HBe Ag
but had serial viral load >2000 IU/mL. A possible
explanation of these conditions is the possibility of
episodic reactivation of HB infection that sometimes
happens in patients in the chronic inactive phase as
noted by Kumar, Manog et al (19). This finding has also
been observed by Ormeci et al during their investigation

of a similar pattern (20), which has been termed the
"grey zone" of chronic HBV infection. Second
explanation for this discrepancy is the presence of
significant liver fibrosis (F2—4) which can be
responsible for the persistently normal ALT, according
to international studies (21, 22) (Yuenetal., Hsu et al.),
this is may not be applicable to our patients (in the
unclassified group) asl9 patients (61.2%) had non
significant liver fibrosis (FO—F1) and while 12 patients
(38.8%) had significant hepatic fibrosis (F2—4), only
three of them had advanced hepatic fibrosis (F3 or F4)
depending on fibro- scan results Histologic
examination may also be appropriate for this group of
patients but liver stiffness measurement (LSM) by
fibroscan was also shown to be a reliable noninvasive
examination for the diagnosis of liver fibrosis in HBV
infected patients with high HBVDNA (>2000 1U/ml),
HBe Ag negative and normal serial ALT levels. 23 This
pattern is aberrant when examined under the light of the
classical outcomes of chronic HBV infection, and they
do align with the clinical experience of the practicing
physicians in this tertiary care center.

Conclusion:

Based on the study findings, we can conclude patients
with chronic HBV infections who have persistently
normal ALT levels despite elevated levels of viral DNA
load; this is known as the "grey zone" phase, is a
common finding in clinical phases of chronic HBV
infection. Significant proportion of this group has
advanced fibrosis, therefore, they merit close follow up
with short-interval measurement of liver enzymes and
liver fibro- scan and liver biopsy may be considered.
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final version for publication.

References

1. Lavanchy D. Hepatitis B virus epidemiology, disease
burden, treatment, and current and emerging
prevention and control measures. J Viral Hepat 2004;
11:97-107.

2. Bertoletti A, Ferrari C. Adaptive immunity in HBV
infection. J Hepatol 2016; 64:S71-S83.

3. European Association for the Study of the Liver.
EASL 2017 Clinical Practice Guidelines on the
management of hepatitis B virus infection. Journal of
Hepatology 2017; 67: 370-398

4. Hsu HY, Chang MH, Hsienh KH, et al. Cellular
immune response to HBcAg in mother-to-infant
transmission of hepatitis B virus. Hepatology 1992;
15:770.

5. Bertoletti A, Kennedy PT. The immune tolerant phase
of chronic HBV infection: new perspectives on an old
concept. Cell Mol Immunol 2015; 12:258.

J Fac Med Baghdad

Vol.64 No. 3, 2022



The Incidence and the Clinical Significance of the Gray Zone in the Clinical Phases of

Chronic Hepatitis B Virus Infection.

Rabah H. Asreah

6. McMahon BJ. Epidemiology and natural history of
hepatitis B. Semin Liver Dis 2005; 25:3-8.

7. Martinot-Peignoux M, Boyer N, Colombat M, et al.
Serum hepatitis B virus DNA levels and liver histology
in inactive HBsAg carriers. J Hepatol 2002; 36:543-
546.

8. Kumar M, Sarin SK, Hissar S, et al. Virologic and
histologic features of chronic hepatitis B virus-infected
asymptomatic patients with persistently normal ALT.
Gastroenterology 2008;134:1376-1384.

9. Lai M, Hyatt BJ, Nasser I, et al. The clinical
significance of persistently normal ALT in chronic
hepatitis B infection. J Hepatol 2007; 47:760.

10. Papatheodoridis GV, Manolakopoulos S, Liaw YF,
et al. Follow-up and indications for liver biopsy in
HBeAg-negative chronic hepatitis B virus infection with
persistently normal ALT: a systematic review. J
Hepatol 2012; 57:196.

11. Brunetto MR, Oliveri F, Colombatto P, et al.
Hepatitis B surface antigen serum levels help to
distinguish active from inactive hepatitis B virus
genotype D carriers. Gastroenterology 2010; 139:483.
12. Hadziyannis SJ, Vassilopoulos D. Hepatitis B e
antigen-negative chronic hepatitis B. HEPATOLOGY
2001; 34:617-624.

13. Chan HL, Leung NW, Hussain M, et al. Hepatitis B
e antigen-negative chronic hepatitis B in Hong Kong.
HEPATOLOGY 2000; 31:763-768.

14. Okamoto H, Tsuda F, Akahane Y, et al. Hepatitis B
virus with mutations in the core promoter for an e
antigen negative phenotype in carriers with antibody to
e antigen. J Virol 1994;68: 8102-8110.

15. Liu J, Yang HI, Lee MH, et al. Incidence and
determinants of spontaneous hepatitis B surface
antigen seroclearance: a community-based follow-up
study. Gastroenterology 2010; 139:474.

16. Chen YC, Sheen IS, Chu CM, Liaw YF. Prognosis
following spontaneous HBsAg seroclearance in chronic
hepatitis B patients with or without concurrent
infection. Gastroenterology 2002; 123:1084.

17. Yuen MF, Wong DK, Fung J, et al. HBsAg
Seroclearance in chronic hepatitis B in Asian patients:
replicative level and risk of hepatocellular carcinoma.
Gastroenterology 2008; 135:1192.

18. Hoofnagle JH, Doo E, Liang TJ, et al. Management
of hepatitis B: summary of a clinical research
workshop. Hepatology 2007; 45:1056--75.

19. Kumar, Manoj et al. Virologic and Histologic
Features of Chronic Hepatitis B Virus-Infected
Asymptomatic Patients with Persistently Normal ALT.
Gastroenterology 2008; Volume 134:1376-1384

20. Ormeci A, Aydin Y, Sumnu A, et al. Predictors of
treatment requirement in HBeAg-negative chronic
hepatitis B patients with persistently normal alanine
aminotransferase and high serum HBV DNA levels.
International Journal of Infectious Diseases. 2016 Nov
1; 52:68-73.

21. Yuen, M.F., Yuan, H.J., Hui, C.K,, et al. A large
population  study of  spontaneous  HBeAg
seroconversion and acute exacerbation of chronic
hepatitis B infection: implications for antiviral
therapy. Gut. 2003; 52:416-419

22. Hsu, Y.S., Chien, R.N., Yeh, C.T, et al, Long-term
outcome after spontaneous HBeAg seroconversion in
patients with chronic hepatitis B. Hepatology. 2002;
35:1522-1527.

How to Cite This Article:

Asreah RH, Alkagany JA. The Incidence and the Clinical
Significance of the Gray Zone in the Clinical Phases of
Chronic Hepatitis B Virus Infection. JFacMedBagdad
[Internet]. 2022 Oct. 17 [cited 2022 Nov. 14];64(3):128-
32. Available from:
https://igjmc.uobaghdad.edu.ig/index.php/19JFacMedBa
ghdad36/article/view/1950

J Fac Med Baghdad

131

Vol.64 No. 3, 2022




The Incidence and the Clinical Significance of the Gray Zone in the Clinical Phases of Rabah H. Asreah
Chronic Hepatitis B Virus Infection.

B ousundl) 38l uaga A Adlan il Ads gall Ay g el AaaY) g & gaad) dpd

aagd) Sl gl Y (B all udaal) e s il zly
aagd) Slgal) yal paY (B el adaal) Jra) (AL ABIS Lo 3 sa

sAuadal)

A als jall) s 0 HBE aeainall Lo (55Sy (I 5¥) Ala ya (g0 all s 5l 2SI Gl a jal Lgdia a5 e )y dseds 1 dadial)
HBe uaiwall Lgd () oS danl )l s pall) il HBe  daisall (585 80N als ja 281 8 il D ga g g inga HBE sl 43 35
osondll Addall A el 5 Al 8 el 3 ga 5 e il

A el Letinan) 9 Ag p pud) a5 5ol 2SH Qi) Ja e (e Adiian il Als je & gan Al (uat (ia yad Cangd il Al pall oda Aol yal) Con
Gt gm0 ) e sleall 58l i 0 SISV B g 58 o Crshams ol i ge 100 e 3 a3 + Jad (3
Us jo (b agrads S Y Gl uda pall Ar ) Ay e dal e (Al oy (i el apnadil o5 2SI by 331 ae (o g padl) AUES | 2w 2SI U g
S ) Slen i 6 e panall o3]S Cali R (pmn oy Adban it Ala ja b b i) 3 Lisne

w28 z\-ﬂﬁ s3x 5 56 1Sl oy il d-\MJ 4l 93322 55885490 u—uj).-.\ﬂ‘ AeUS Jama | ) S5 A5G 54 ae—'w w34 (paim yalll yerll Jaa s @uﬂ\
?@—1A4—\Aﬂ-l38_94—\u35d‘d}5 ?AW\ML:}L’)JJ“M})’.A\J;\)A\ d‘é‘a@-ﬁu@ﬁ#umyfil 4_\;»35d\)qr_d_5543m‘).qg_|_5.);
_\.\Sl\‘_g?nmu.\h.\uuha.«

‘*"—.‘L‘-“s"")‘n Y5 uﬁ@ﬁhewuﬂquﬁw@y«#‘ m@wﬂﬂ‘wﬁ¢ﬁjbﬁwmﬁ4ﬁfﬁuéﬂbwuﬂ‘
S5l Al e A e jal A ) 0

Al dalodl | HBe Ag, HBVAEW B (e el 281 QL) sclalsl) 7 Uika

J Fac Med Baghdad 132 Vol.64 No. 3, 2022



