
SUMMARY
We performed a retrospective analysis to evaluate the survival on first line biologic drug of rheumatoid arthritis 
(RA) patients with potential occult HBV infection (pOBI).
We analysed longitudinal data of 486 consecutive RA patients starting a first biological drug in a time frame 
from 1st January 2008 to 31st December 2014. Demographic and disease related characteristics were collected at 
baseline and at the last observation visit. Baseline serological markers of HBV infection and causes of treatment 
discontinuation were also recorded. Primary endpoint was the influence of pOBI on drug survival, estimated by 
Kaplan-Meier life table analysis. Estimates hazard ratios (HRs) of drug discontinuation, adjusted for disease 
characteristics, biological drug class and HBcAb status were computed by Cox-regression models.
The retention rate was significantly lower in pOBI positive patients (58.2%) when compared to pOBI negative 
ones (67.8%) and this data was confirmed also when only discontinuation due to ineffectiveness was considered 
(pOBI positive 66.4% vs pOBI negative 75.3%, long rank 7.93, p=0.005). Cox regression models showed a 
significant association between HBcAb-neg (HR 0.58, 0.41-0.84), higher ESR-DAS28 at baseline (HR 1.07, 
1.03-1.11) or RF/ACPA-neg (HR 1.46, 1.04-2.06) and drug discontinuation.
Occult HBV infection seems to influence negatively the effectiveness of biological therapies in RA patients.
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n	 INTRODUCTION

Nowadays biologic therapies play a 
pivotal role in the management of pa-

tients with rheumatoid arthritis (RA) and 
according to current EULAR recommen-
dations seven biologic drugs are approved 
for administration to RA patients who are 
inadequate responders to methotrexate (1): 
five tumour necrosis factor alpha (TNF-α) 
inhibitors (infliximab, etanercept, adali-
mumab, golimumab, certolizumab), one 
humanized monoclonal antibody against 
interleukin 6 (IL-6) receptor (tocilizumab), 

and one soluble CTLA4-Fc fusion protein 
(abatacept). The immunosuppressive ef-
fects of these drugs made it mandatory to 
screen the patients for possible reactiva-
tion of latent infections, such as hepatitis 
B virus (HBV) (2, 3). In the haematologi-
cal field, due to high risk of HBV reactiva-
tion, great emphasis was given to patients 
with occult HBV infection (OBI), defined 
by the presence of HBV-DNA in the liver 
associated with the absence of hepatitis B 
surface antigen (HBsAg) in serum. Since 
liver biopsy is not routinely performed, po-
tential OBI (pOBI) may be suspected when 
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hepatitis B core antibody (HBcAb), with or 
without hepatitis B surface antibody (Hb-
sAb) and without HBV DNA overt replica-
tion, is detected (4). However, some studies 
downgraded these concerns by demon-
strating a good safety profile of biologic 
DMARDs (bDMARDs) in OBI patients 
treated for rheumatic diseases (5, 6). Re-
cently, this issue was confirmed by the Ital-
ian consensus Guidelines for the manage-
ment of HBV infections in patients with RA, 
which encourages monitoring of HbsAg in 
RA patients treated with biologic therapies, 
without need for universal prophylaxis to 
prevent HBV reactivation (3). However, 
whether the status of occult HBV infection 
(OBI) may influence the clinical response 
to bDMARDs in RA patients has never 
been investigated. In real-world settings, a 
benchmark for the effectiveness and safety 
of a treatment is the time of its persistence 
on therapy. The aim of this study was to 
evaluate whether pOBI should impact the 
drug survival on first line bDMARD of RA 
patients from Biologic Apulian Registry 
(BIOPURE).

n	 MATERIALS AND METHODS

This was a retrospective multicentric ob-
servational study collecting data from 
patients affected with RA treated with 
biologic therapies from 9 Apulian rheu-
matologic centres and recorded in the BI-
OPURE. Data from 486 consecutive RA 
patients starting a first biological drug in 
a time frame from 1st January 2008 to 31st 
December 2014 were analysed. All patients 
fulfilled 1987 and 2010 classification crite-
ria for RA (7, 8). pOBI was defined as the 
presence of HBcAb along with the absence 
of HBsAg and HBV DNA replication. At 
baseline, the following demographics and 
clinical characteristics were recorded: age, 
gender, presence of comorbidities, rheuma-
toid factor (RF) and anti-citrullinated pep-
tide antibody (ACPA) positivity, duration 
of disease, Health Assessment Question-
naire disability index (HAQ-DI) as meas-
ure of functional disability, concomitant 
therapy with glucocorticoids (prednisone 
equivalent) or methotrexate (MTX), and 

type of biologic (tocilizumab, abatacept, 
etanercept and TNF-α monoclonal anti-
body including Infliximab, adalimumab, 
golimumab and certolizumab). As com-
posite indexes of clinical disease activity, 
the ESR-disease activity Score on 28 joints 
(ESR-DAS28) and clinical disease activ-
ity index (CDAI) were assessed at baseline 
and at the last observation. Furthermore, 
baseline serological markers of HBV in-
fection, including HBsAg, HBsAb, HBcAb 
and HBV-DNA levels were also acquired. 
Patients with concomitant hepatitis C virus 
infection were excluded.
Baseline demographics and disease char-
acteristics were evaluated using standard 
descriptive statistics. Categorical data were 
expressed as a percentage and continuous 
variables as mean ±1 standard deviation 
(SD). Comparisons between pOBI patients 
and non-pOBI patients were carried out 
by chi-square test or analysis of variance 
(ANOVA), where appropriate. Patients 
not attending follow-up or patients who 
stopped therapy due to reasons deemed 
unrelated to therapy (pregnancy, reloca-
tion, clinical remission, or other) were re-
moved from the study. The time to discon-
tinuation was defined as the time between 
biologic initiation and last administration 
plus dispensation interval. Crude drug re-
tention rate and mean survival time (MST) 
were estimated using Kaplan-Meier (K-M) 
life-table method and differences between 
groups were compared using the long-rank 
test. Estimated hazard ratios (HRs) of dis-
continuing bDMARD were assessed by 
performing a multivariate stepwise back-
ward Cox regression analysis. The vari-
ables included in the analysis were: age, 
gender, co-therapy with MTX or steroids 
at baseline, HAQ, CDAI, type of biolog-
ics and HBcAb status. A p value <0.05 was 
considered statistically significant. To ana-
lyse the data, IBM SPSS statistics 21 was 
used. 

n	 RESULTS

We studied a total of 486 patients who start-
ed a first biologic drug due to active RA de-
spite adequate treatment with conventional 
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DMARDs. Of these, 110 (22.6%) patients 
had pOBI, while 376 (77.4%) patients were 
negative. No patients underwent antiviral 
therapy for prophylaxis. Comprehensive 
demographics and baseline clinical data of 
the two cohorts are shown in Table I. There 
were no statistically significant differences 
between the two groups for most of the 
data, except for frequency of Tocilizumab 
and Abatacept that were significantly more 
prescribed as first bDMARD in pOBI posi-
tive RA patients (p<0.05). On the other 
hand, MTX was significantly less given in 
pOBI positive RA patients (p<0.05).
Crude drug survival was estimated by 
K-M curves and the global retention 
rate was 65,6 % at end of follow-up, the 
mean survival time being (MST)=62.8 
(95% CI: 59-67) months. Comparing the 
drug survival between groups accord-
ing to HBcAb serology, the retention rate 
was significantly lower for pOBI positive 
RA patients (58.2% (MST=48.2 (95% 
CI: 41-55) months) than pOBI negative 
ones [67.8% (MST=65.5 (95% CI: 61-70) 
months] (long rank 8.81, p=0.003) (Fig. 
1). Likewise, the drug persistence was still 
significantly lower in pOBI positive RA 
when discontinuation as a result of ineffec-
tiveness was considered, as it was 66.4% 
[MST=53.4 (95% CI: 46-60) months] for 
pOBI positive and 75.3% [MST=71 (95% 
CI: 66-75) months] for pOBI negative RA 
patients (long rank 7.93, p=0.005) (Fig. 2). 
Drug discontinuation as a result of adverse 
events was similar in pOBI positive or neg-
ative RA patients (long rank 1.6, p=0.2), 
however. These findings are also confirmed 
in a sub-analysis including patients treated 
with TNFα inhibitors (TNFi) and consid-
ering ineffectiveness as cause of discon-
tinuation, drug persistence being lower in 
pOBI positive patients [53.7% MST=45.2 
(95% CI: 35-54) months] than pOBI nega-
tive ones [73% MST=72.1 (95% CI: 67-
76) months] (long rank 17.8, p=0.001). 
Drug discontinuation as a result of adverse 
events in patients treated with TNFi, com-
paring pOBI status, was similar (long rank 
0.63, p=0.42), on the other hand. Stepwise 
backward multiple Cox-regression analysis 
was then used to search for possible predic-

Table I - Demographic and clinical characteristics of Rheumatoid arthritis (RA) 
patients at baseline according the presence of potential occult HBV infection 
(pOBI). Comparisons between variables of pOBI neg (HBcAb neg) and pOBI 
pos (HBcAb pos) patients were expressed in p values. A p value <0.05 was 
considered statistically significant.

All
(no. 486)

HBcAb neg
(no. 376 )

HBcAb pos
(no. 110) p

Age 57±11 58±11 57±12 ns

Female no (%) 379 (78) 295 (78.5) 84 (76.4) ns

Disease duration 46±65 44±66 54±61 ns

Comorbidities no (%) 205 (42.2) 160 (42.6) 45 (40.9) ns

ESR-DAS28 4.6±2.4 4.6±2.6 4.7±1.2 ns

CDAI 20.1±11 20±11 20±11 ns

HAQ-DI 1.3±0.7 1.3±0.7 1.2±0.7 ns

RF/ACPA no (%) 352 (73) 270 (72) 82 (76) ns

Etanercept no (%) 164 (34) 136 (36) 28 (26) ns

TNFa mAb no (%) 147 (32) 121 (32) 26 (24) ns

Tocilizumab no (%) 79 (16) 52 (14) 27 (24) <0.05

Abatacept no (%) 96 (20) 67 (18) 29 (26) <0.05

Glucocorticoids no (%) 377 (78) 290 (77) 87 (79) ns

MTX no (%) 403 (83) 323 (85) 80 (72) <0.05

MTX mg/weekly 12.9±2.8 13±2.8 12.8±2.9 ns

Values are the mean 1 SD unless otherwise indicated. ESR-DAS28, erythro-
cyte sedimentation rate-28 joints Disease Activity Score; CDAI, Clinical Dis-
ease Activity Index; HAQ, Health assessment questionnaire disability index; 
RF, Rheumatoid Factor; ACPA, anti-citrullinated protein antibody; TNFα mAb, 
Tumour Necrosis Factor α monoclonal antibody (Infliximab, Adalimumab, Goli-
mumab, Certolizumab); MTX, Methotrexate.

Figure 1 - Survival curve analysis of rheumatoid arthritis patients 
treated with biologics classified according presence of potential HBV 
infection (pOBI). Drug survival assessed by Kaplan-Meier life-table 
method and comparison among pOBI neg (HBcAb neg) and pOBI pos 
(HBcAb pos) patients.
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tors of discontinuation in the whole cohort. 
ACPA/RF negative RA patients (HR=1.46, 
95% CI: 1.04-2.06) and patients with high-
er ESR-DAS28 at baseline (HR=1.07, 95% 
CI: 1.03-1.11) had higher hazards in stop-
ping the therapy, while HbcAb negative 
patients had lower hazards (HR=0.58, 95% 
CI: 0.41-0.84) in discontinuing the treat-
ment (Table II). Others baseline factors, 
such as age, gender, co-therapy with MTX 
or steroids, HAQ, CDAI, type of biologics 
were not correlated with drug discontinua-
tion. In the whole observation period there 
were no reactivations of Hepatitis B virus 
infection in pOBI patients.
Biologics therapy was safe and well tol-
erated. Of 179 (36.8%) patients stopping 
treatment, only 36 (7.4%) withdrew due to 
adverse events, 130 (26.7%) due to ineffec-
tiveness and 13 (2.7%) due to other causes. 
Finally, two patients stopped bDMARD 
therapy on account of persistent clinical 
remission in the pOBI negative group (1 
tocilizumab, 1 etanercept) and none in the 
pOBI positive group. These patients con-
tinued MTX monotherapy.

n	 DISCUSSION  
AND CONCLUSIONS

 HBV infection affects nearly 278 million 
people worldwide (9). In our cohort we 
found a prevalence of 22.6% pOBI, which 
can be considered high. Currently, the ex-
act prevalence of HBcAb positivity in the 
Puglia region is unknown, but other studies 
in southern Italy, regarding patients with 
Non-Hodgkin Lymphoma or psoriasis (10, 
11), have reported similar high prevalence 
of pOBI. Moreover, the old age of our co-
hort may have selected patients with prior 

higher risk of HBV infection. For this rea-
son, in our daily practice it is frequent to 
come across patients with positive HBV 
serology, and some concerns for reactiva-
tion of OBI may rise when a bDMARD 
treatment is commenced. However, nu-
merous studies have shown a good safety 
profile for various bDMARD drugs in RA 
patients with OBI (5, 6, 12-14) and global 
prophylaxis is not recommended for these 
patients. Only OBI patients treated with 
Rituximab seem to have a higher risk of 
HBV reactivations (15), but this drug is 
not currently approved in first line therapy 
for RA and it was not considered in our 
study. A good safety profile has been also 
confirmed among our patients. We found 9 
pOBI patients who stopped therapy on ac-

Table II - Final model of stepwise backward multivariate cox proportional-hazard regression of factors 
associated with bDMARD discontinuation.

HRs 95% CI p-value

ESR-DAS28 1.07 1.035-1.116 0.0001

RF/ACPA (neg/pos) 1.46 1.041-2.065 0.028

HBcAb (neg/pos) 0.58 0.410-0.845 0.004

HR, hazard ratio; 95% CI, confidence interval of hazard ratio; ESR-DAS28, erythrocyte sedimentation rate-
28 joints disease activity score.

Figure 2 - Survival curve analysis of Rheumatoid arthritis patients 
suspending biologic for ineffectiveness classified according presence 
of potential HBV infection (pOBI). Drug survival assessed by Kaplan-
Meier life-table method and comparison among pOBI neg (HBcAb 
neg) and pOBI pos (HBcAb pos) patients.
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count of an adverse event and nobody had 
HBV reactivation as cause of discontinu-
ation.
However, the aim of our study was different 
from other studies involving OBI patients. 
We wished to evaluate whether exposure to 
OBI might influence the effectiveness of 
first bDMARD therapy in RA patients, and 
we showed that pOBI positive RA patients 
had a significantly less drug survival rate 
than pOBI negative RA ones. Surprisingly, 
this was not due to an increase in adverse 
events, but to an impairment in clinical re-
sponse to drug survival by effectiveness, 
which definitely decreased in pOBI posi-
tive RA patients. Baseline OBI status can 
also predict the persistence of treatment on 
first bDMARD as multivariate Cox regres-
sion analysis showed that pOBI negative 
RA patients had 42% less chance of dis-
continuing the therapy. Independently, RF/
ACPA negativity and higher ESR-DAS28 
values were positively associated with bD-
MARD discontinuation.
 To our knowledge, there are no studies 
in the literature that evaluate the status of 
OBI as a possible predictor of drug discon-
tinuation. HBV DNA detection in the liver 
with concomitant absence of serum HB-
sAg is defined as OBI (4), which is not a 
silent status and the host’s immunological 
factors are involved in the immune surveil-
lance to inhibit HBV reactivation (16). The 
main players in controlling infections are 
CD4 and CD8 lymphocytes, which persist 
for several years after primary infection 
resolution as memory cells. An explanation 
of OBI can be given by the virus’s abil-
ity, having entered the liver, to synthesize 
small amounts of antigens able to maintain 
a specific anti-HBV response over time 
(17). TNFα seems to play a primary role 
during HBV infection, inhibiting viral rep-
lication as shown in mice models (18). Also 
IL-6 may play a pivotal role during HBV 
infection, although literature studies are 
contradictory. IL-6 production is certainly 
upregulated in patients with chronic HBV 
infection (19, 20), but while some studies 
showed how IL-6 can suppress HBV repli-
cation in the HBV replicating cell line (21), 
other studies underlined its possible role 

in HBV related hepatocarcinogenesis (22, 
23). The relation between HBV infection 
and CTLA-4 is less known. Only one ex-
perimental study highlighted that CTLA-4 
reduction by RNA interference mechanism 
in chronic HBV patients led to INF-γ secre-
tions via TH1/TH2 response (24). In this 
complex scenario, in which numerous cy-
tokines and cellular act, we cannot rule out 
the possibility that OBI patients may expe-
rience an impaired clinical response due to 
this OBI-related immune activation state.
Interestingly, OBI status is not the only 
factor that might influence the clinical re-
sponse to bDMARD without a plausible 
reason. Indeed, this is also the case with 
smoking, and large studies have shown that 
smoking predicted TNF inhibitor discon-
tinuation by ineffectiveness, even though 
the true underlying mechanism was not 
clarified (25-29). Likewise, female gender 
is another example of an unknown con-
founding factor associated with poor out-
come and bDMARD discontinuation in 
RA population (25, 28, 30). Consistently 
with the literature, our study confirms that 
seronegative RA and patients with higher 
ESR-DAS28 at baseline have higher risk of 
discontinuing bDMARDs (31-33).
It is worth noting that pOBI patients were 
more frequently treated with non-TNFi, 
suggesting that rheumatologists should 
show some caution when dealing with OBI 
RA patients. Tocilizumab and Abatacept 
are deemed to have a safer profile in OBI 
patients and perhaps this may influence 
clinician’s choices (5, 13, 34, 35). Also 
MTX was less frequently given to pOBI 
RA patients suggesting that, even though 
numerous studies and recommendations 
indicate a positive safety profile for MTX 
(3, 15, 36), rheumatologists should still 
be cautious when dealing with these pa-
tients. However, multivariate Cox regres-
sion analysis did not show an association 
between MTX intake and drug survival for 
our patients.
Some drawbacks of our study need to be 
underlined. This was a multi-centre retro-
spective analysis of longitudinal data and 
some unknown biases may have been left 
out. Furthermore, we did not analyse the 
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outcome of the single bDMARD because 
of the low number of patients on treatment 
with each drug.
In conclusion, our study provides prelimi-
nary evidence that pOBI status may predict 
a poor clinical outcome in naïve-biologic 
RA patients starting a bDMARD in real-
life settings. The reason for these findings 
remains to be discovered. Further studies 
on larger cohorts will be needed to confirm 
these data, to assess a possible specific bD-
MARD related effect, and to decipher its 
possible biological significance.

Contributions: GC, MF, contributed equal-
ly to this work.
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