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Interleukin 6 blockage-induced neutropenia in a patient  
with rheumatoid arthritis and resolved hepatitis B
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Abstract

The authors present a case report of a 59-year-old woman with rheumatoid arthritis after docu-
mented recovery from hepatitis C (HCV) infection and with resolved HBV infection who has been 
undergoing successful tocilizumab treatment. The patient experienced moderate to severe neutro-
penia after consecutive tocilizumab administrations. However, no serious infections or HBV reacti-
vation was recorded during that period.
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Introduction
Tocilizumab (TCZ) inhibits interleukin 6 (IL-6) signal 

transduction by competitively blocking its soluble recep-
tor (sIL-6R) and membrane-expressed receptor present 
on the surface of many cells playing an important role in 
human immune defence [1]. The signalling block not only 
results in lower disease activity in rheumatoid arthritis 
(RA) but also might cause haematological changes such 
as neutropenia [2–8]. Interleukin 6 activity inhibition 
poses a risk of HBV reactivation, so proper monitoring 
of patients with resolved hepatitis B is very important as 
antiviral treatment can be used at the right time.

The article describes a case of a woman suffering from 
rheumatoid arthritis (RA) with a history of hepatitis B and 
C, who has been undergoing successful TCZ therapy.

Case report
A 59-year-old woman with a 9-year (2006) history 

of RA had poorly controlled disease despite treatment 
with synthetic disease-modifying anti-rheumatic drugs 
(DMARDs) including methotrexate (discontinued due 
to significant increase of liver enzymes alanine and as-
partate transferase AST/ALT > 3 ULN), sulfasalazine and 
etanercept (lack of adequate response to treatment). 
None of these drugs fully controlled the disease activity.  

Additionally, the patient did not receive chloroquine due 
to ophthalmological contraindications. Her Larsen’s ra-
diological grade was stage III. It was positive for rheuma-
toid factor (RF) and anti-cyclic citrullinated peptide anti-
bodies (anti-CCP) were absent. In 2008 the patient was 
diagnosed with chronic HCV infection after abnormal liv-
er function tests (LFT) and HCV RNA detection. The route 
of transmission was probably blood transfusion, which 
took place 25 years ago.

After three months of therapy with interferon α (INF-α) 
and ribavirin the HCV RNA turned to negative and anti- 
HCV treatment was completed after one year. Further-
more, a hepatologist recognized non-active hepatitis B 
infection (surface HBs antigen and HBV DNA negative, 
anti-HBc antibody was present). For the first time the 
HBV infection was diagnosed and treated in 1979 but 
there were no records from that period.

Because of high RA activity (DAS28 = 6.6) it was de-
cided after consultation with a hepatologist to start to-
cilizumab therapy with a dose of 8 mg/kg monthly from 
November 2010. The hepatologist recommended regular 
testing of serum HBs antigen due to the risk of HBV re-
activation during biological treatment.

All haematological parameters (haemoglobin, mean 
cell haemoglobin [MCH], mean corpuscular volume 
[MCV], red blood cell count [RBC], total white blood cell 
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[WBC] count, platelet [PLT] count) and hepatic transam-
inase levels were in normal range before starting thera-
py. Liver ultrasonography revealed no abnormalities. 

A significant clinical response to RA treatment was 
gained (DAS28 = 2.03) in December 2010. There was ob-
served a decrease in WBC level from 6820/µl to 3160/µl 
after the first TCZ administration. Four times TCZ ther-
apy was interrupted due to neutropenia, according to 
recommendations in Summary of Product Characteris-
tics [9]. In the case of lowering the number of leukocytes 
the dose of TCZ was reduced to 4 mg/kg. Moderate to 
severe neutropenia was recorded one day after a dose 
of TCZ (Table I). However, at the end of the 4-week dos-
ing interval the neutrophil count usually returned to the 
normal level. Blood levels of folic acid, vitamin B12, ferri-
tin, and iron were in the normal range.

The patient was instructed to pay particular atten-
tion to avoid infections, especially after TCZ adminis-
tration. From the beginning of tocilizumab therapy until 
now only once have urinary tract infection and symp-
toms of herpes labialis with a benign course been ob-
served. LFT were performed every month and values 
remained in the normal range. 

As well as HBV DNA measured after 2 years of TCZ 
therapy and HBsAg checked every month remained neg-
ative.

Discussion

The leucopenia phenomenon associated with TCZ 
administration was explained by Gibiansky and Frey. 
The sIL-6R-neutrophil count model is based on the as-
sumption that neutrophil course during TCZ therapy is 
directly connected with the changes in unbound sIL-6R 
concentrations [1]. The fast effect of tocilizumab on neu-
trophil counts is related to the short neutrophil life span 
in circulation and quick IL-6 effect on neutrophil margi-
nation.

The authors measured neutrophil counts in two 
groups receiving 8 mg/kg and 4 mg/kg doses. Two weeks 
after TCZ administration they noted a decline in neutro-
phil counts, but they did not mention neutropenia. Pre-
sumably two weeks after the dose the majority of tocili-
zumab-sIL-6R complexes had already broken down and 
released sIL-6R receptors, which enabled IL-6 activity. 
According to the presented model it caused neutrophil 

Table I. WBC and neutrophil count measured before and one day after tocilizumab administration. No increase in 
infection was the reason eventually we checked WBC and neutrophil count every 4 weeks (some data)

Date of administration Before TCZ DAS28 TCZ
[mg/kg]

1 day after TCZ

WBC/µl  
[4000–10 000]

Neut/µl  
[2500–6000]

WBC/µl  
[4000–10 000]

Neut/µl  
[2500–6000]

19.09.2011 6910 5530 5.51 8 1900 684

28.10.2011 3260 1450 0.28 4 1900 500

07.12.2011 6860 5380 5.53 8 1510 530

11.01.2012 2660 1110 2.44 4 1880 600

…. …. … … … … …

10.05.2012 5460 3830 4.76 8 1670 420

26.06.2012 5780 4220 4.31 8 1310 310

…. ….. …. … …. …. ….

25.01.2013 4700 3130 4.02 4 1590 420

8.03.2013 6900 5250 6.63 8 1440 360

….. ….. ….. …. …. …. ….

24.11.2014 2460 1030 2.96 4 …. …..

22.12.2014 3770 2210 …. 8 …. ….

…. …. …. …. …. …. ….

16.10.2015 5250 4210 2.01 8 …. ….

19.11.2015 1900 960 …. 4 …. ….
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recovery, its rise and return to the baseline level (by the 
time of the next dose in the 4 mg/kg group and after 
the end of TCZ dosing in the 8 mg/kg group). The slower 
recovery after the 8 mg/kg dose than the 4 mg/kg dose 
is similar to our observations. The simulations which 
showed the direct relationship between increase in total 
tocilizumab concentration and total sIL-6R (bound and 
unbound with TCZ) and decline in free sIL-6R concentra-
tion and neutrophil count seem to clarify the following 
haematological changes.

Another hypothesis which may explain neutropenia 
occurrence after IL-6 blockage is slower neutrophil re-
lease from bone marrow or neutrophil accelerated apop-
tosis [8]. Wright et al. [8] investigated the influence of IL-6 
and IL-6 blockage on neutrophils in vitro and in vivo. They 
not only observed no increase in neutrophil apoptosis but 
also found out that host defense associated with its func-
tion is not impaired after IL-6 blockage. This is consistent 
with available literature as it has not been reported that 
a reduction in neutrophil count during TCZ therapy is re-
lated to a significant increase in infection [3–6].

Nagamine et al. [2] measured complete blood count 
immediately before and after TCZ administration. They 
noted a significant decrease in WBC, neutrophil and lym-
phocyte levels. In two cases there was leucopenia with 
average WBC < 4000/µl and its recovery after one week.

Similar observations in leucocyte number were made 
in the case described. It reached a value below 4000/µl 
one day after a dose, and it took at least 3 weeks to re-
turn to the normal level.

As there was no increase in the infection incidence, 
we decided to check the WBC and neutrophil count 
only on the day of TCZ administration (which was every  
4 weeks).

Nowadays we do not have a clear procedure how to 
monitor and treat patients with rheumatic disease and 
current or past hepatitis B infection. We may draw on 
recommendations from the European Association for 
the Study of the Liver (EASL) and current expert opinions 
in the literature [10, 11]. It remains clear that screening 
for hepatitis B prior to biological therapy and period-
ical follow-up of liver enzymes and the activity of the 
virus (viraemia) in hepatitis-positive patients is crucial  
[5, 12]. According to the guidelines from EASL, antiviral 
prophylaxis is recommended for patients with chronic 
hepatitis B. In the case of resolved hepatitis B, prophy-
laxis should be dependent on presence of HBV DNA and 
viral load [10]. Standards of medical care for patients 
with resolved hepatitis B in Poland do not include HBV 
DNA monitoring. Only regular monitoring of HBsAg is 
recommended.

There are not enough data about risk of reactivation 
of HBV during tocilizumab therapy as patients screened 

positively for hepatitis B were excluded from clinical tri-
als [7]. However, it is clear that patients after HBV infec-
tion during chemotherapy or immunosuppressive treat-
ment have increased risk of virus reactivation [10].

Japanese experience on RA patients with resolved 
hepatitis B showed higher frequency of reactivation 
of HBV in the course of biological treatment (including 
TCZ). Additionally there was no relationship between 
HBV reactivation and patients’ age at presentation, RA 
duration, male gender, use of methotrexate (MTX) or 
cyclosporine (CS), dose of MTX and CS, levels of trans-
aminases (ALT and AST), levels of immunoglobulin (IgG), 
neutrophil counts and lymphoid cell counts [13].

On the other hand, Nagashima and Minota encoun-
tered a case of a patient with 6.5-year-long tocilizumab 
therapy, who was found later to be a HBV carrier with 
a high HBV viral load. Interestingly, during all that time 
there were no adverse effects or HBV exacerbation re-
ported [14].

Interleukin 6 has an important role in host defence 
and may contribute to HBV elimination [15]. It seems co-
herent that tocilizumab might have an influence on the 
course of chronic hepatitis, but there are still not enough 
data.

Summary 

In the present case the decision about starting and 
continuing TCZ therapy seems to be appropriate. The pa-
tient gained low disease activity in a short time without 
reactivation of HBV infection or high frequency of other 
infections due to neutropenia. Tocilizumab was the bet-
ter treatment to achieve complete control of disease ac-
tivity. In the case described above we took into account 
all the risk of HBV reactivation, while the HCV infection 
was cured and there was no need to repeat the test for 
HCV RNA.

However, in the presence of risk factors such as his-
tory of hepatitis virus infections, safety of TCZ treatment 
should be confirmed in randomized control trials. Also 
the emergence of a separate recommendation for pa-
tients with previous history or infection with hepatitis B 
or C and treated with TCZ is expected.

The authors declare no conflict of interest.
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