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KEYWORDS Abstract Objective: To evaluate the long-term safety and effectiveness of tocilizumab (TCZ)

Hepatitis B; for the treatment of rheumatoid arthritis (RA) in a real-world clinical setting in Taiwan.

Rheumatoid arthritis; Method: All refractory RA patients who initiated intravenous TCZ between August 2012 and

Safety and March 2015 were enrolled. Data on patient characteristics, drug safety and effectiveness were
effectiveness; collected.

Tocilizumab; Results: A total of 114 RA patients were recruited. Despite the majority of them (93%) had pre-

Tuberculosis vious biologic failure, 43.75% of the patients were able to reach ACR50 after one year. Serious

adverse events commonly found were bacterial pneumonia (4.24/100 patient-years) followed
by cellulitis (2.12/100 patient-years). Twenty-three patients had old or latent TB infections, 11
patients had chronic hepatitis B. During the 3 years follow-up, none of them had reactivation
of TB, or hepatitis B with concomitant use of isoniazid prophylaxis or pre-emptive antiviral
treatment.

Conclusion: In this 3-year real-world study on RA patients of Taiwan, we found a good long-
term effectiveness and similar safety profiles for the TCZ treatment. With prophylactic
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strategy for latent TB and pre-emptive antiviral treatment for HBV carriers, the risk of reacti-
vation of latent TB and HBV may be reassured.

Copyright © 2017, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Tocilizumab (TCZ), a humanized anti-interleukin 6 receptor
antibody is known to improve in disease conditions and
inhibit radiographic progression in patients with rheuma-
toid arthritis (RA)."? It has been recommended by the Eu-
ropean League Against Rheumatism (EULAR)® and American
College of Rheumatology (ACR)* as a first-line biologic
agent after unsuccessful treatment with conventional syn-
thetic disease-modifying antirheumatic drugs (csDMARDs).
Not only the clinical effectiveness but also the long-term
safety of TCZ treatment has raised some concerns.” Pa-
tients with RA have been reported to have a higher risk
(2—10 folds) of inflicting tuberculosis (TB) infections.® Using
the tumor necrosis factor (TNF)-alpha blockers for first
biologic treatment of RA, the risk of TB further increases
especially in countries with high background TB.”~° How-
ever, clinical trials for TCZ typically excluded patients who
had comorbidities of hepatitis B and C as well as TB. Safety
reports from registry data are mostly from countries with
relatively low background TB and viral hepatitis.

In Taiwan, TCZ has been approved for treating RA since
May 2012. Taiwan has a moderate to high prevalence for
hepatitis B'® and TB."" The prevalence for HBV infection
with positive HBV core Ab (HBc Ab) is 80—90% and chronic
HBV carrier is 15—20%.'>"* We have previously reported
that in the absence of pre-emptive antiviral treatment,
HBV reactivation may occur in 62.5% of HBV carriers and in
25% of patients with occult HBV infection undergoing
treatment with TNF-alpha blockers." The incidence of
pulmonary TB in Taiwan population is 48/100,000 people (in
2014)," and RA patients treated with TNF- alpha blockers
have a 4.87 fold higher risk in getting TB.”

Here we conducted the first real-world data analysis on
TCZ treatment of RA patients in Taiwan, an area prevalent
with TB and hepatitis B. We analyzed both the effective-
ness and the safety of TCZ with a follow-up period of 3
years.

Materials and methods

We retrospectively collected data from RA patients treated
at Taichung Veterans General Hospital, Taiwan over a
three-year period from August 1, 2012 to the March 31,
2015. Each patient has received at least one intravenous
dose of TCZ. All patients fulfilled the RA classification
criteria (either the 1987 revised ACR Criteria or the 2010
ACR/EULAR Criteria).'®"” Patients received 4 mg/kg of TCZ
intravenously every 4 weeks in the first 3 months and some

of them received a higher dose (8 mg/kg) when the
response was inadequate. All patients were inadequate-
responders to at least two combinations of adequate dose
of methotrexate (MTX) based csDMARDs or previous biologic
agents. That is, patients still had active disease activity as
defined by the 28 joints-erythrocyte sedimentation rate
measurement (DAS28-ESR),'® a value >5.1 for 2 consecutive
months after 6 months of the above treatment.

All events that had occurred in the TCZ therapy were
included for safety analysis. For the analysis of effective-
ness, we excluded those patients who were treated <6
months upon analysis (Fig. 1).

Information on the development of fatal events, serious
infections, malignancies, gastrointestinal (Gl) perforation,
serious cardiac dysfunction, hepatitis, lipid profiles, and
latent TB was extracted from medical charts and coded
using the Medical Dictionary for Regulatory (version 16.1).
The incidence of mortality, serious infection, malignancy,
Gl perforation, hepatitis, hyperlipidemia, latent TB and
serious cardiac dysfunction were also recorded.

All patients had a screening for TB through history
taking, chest radiography, and interferon-gamma releasing
assay (QuantiFERON-TB Gold In-Tube, Cellestis Limited,
Victoria, Australia). To screen for viral hepatitis, we
examined HBs Ag, anti-HBs Ab, anti-HBc Ab and anti-HCV
Ab before the initiation of biologic agents, in line with the
Biological Risk Management Plan of Taiwan Food and Drug
Administration and the Recommendation of Taiwan Rheu-
matology Association.'® % Infections were classified by an
independent physician as serious according to the FDA
(Food and Drug Administration) criterion for a serious
adverse event. Such event would have required hospitali-
zation, intravenous antibiotic therapy, disabling daily ac-
tivities persistently or significantly, or life-threatening.
Serious cardiac dysfunction includes heart failure and
ischemic heart disease (myocardial infarction and angina
pectoris).

Disease activity was recorded at baseline and thereafter
the drug effectiveness was assessed every 3 months. Eval-
uation was based on the improvement criteria of DAS28-ESR
and American College of Rheumatology (ACR).'® Results
were expressed as the proportions of patient-experience
for each event or as incidence rates (number of patients
per 100 patient-years (PY)). For patients who had died,
transferred to other institutes, or relocated, the follow-up
period included all data available prior to the date of death
or of the last hospital visit. Patients who experienced
multiple events (e.g., >1 serious infection or >1 malig-
nancy), the events were recorded and analyzed as part of
each observational period. The changes of liver enzymes
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2012 ~ 31 May 2015)

RA patients received at least one shot of TCZ for safety analysis (1 Aug

N=114

5 Inadequate response and followed up <6 months

6 Adverse event and followed up <6 months

2 Relocation and followed up <6 months

15 Followed up <6 months

Regularly followed-up >6 months for effectiveness analysis N=86

Figure 1.

and lipid profiles before and after TCZ treatment were also
recorded.

Statistical analysis

Data was analyzed with Statistical Package for the Social
Science (IBM SPSS version 22.0; International Business Ma-
chines Corp, New York, USA) and GraphPad Prism (5th
edition, GraphPad software, Inc) with the appropriate
tests. Statistical significant level was set at p < 0.05.

Results

Patient demographics

A total of 114 RA patients were initially enrolled in the
safety study. Some of these patients discontinued the use
of TCZ for the following reasons: 8 (7.02%) due to inade-
quate response, 12 (10.53%) due to adverse events, and 4
(3.51%) because of relocation. Fifteen patients (13.16%)
were excluded because their period of TCZ treatment was
too short (<6 months). Consequently, a total of 86 patients
who accepted TCZ for more than 6 months regardless the
reasons of discontinuation were eligible for the effective-
ness study. The baseline characteristics of patients are
listed in Table 1. The cumulative exposure to TCZ was
141.38 patients-years (PY) and the median (range) duration
for TCZ treatment was 66 (2—135) weeks. Only 8 patients
(7.02%) were biologic naive prior to TCZ treatment. Also 87
patients (76.32%) had one previous biologic failure, 18 pa-
tients (15.79%) had 2 and 1 patient (0.87%) had 3 similar
failures. Furthermore, 107 patients (93.85%) had concomi-
tant csDMARDs and 75 (65.97%) of them were MTX-based.
The median (range) dose of MTX was 12.5 (5—15) mg/
week. A total of 106 patients (92.98%) received concomi-
tant oral corticosteroids and the median (range) dose of
prednisolone was 10 (2.5—20) mg/day.

Patient flow in 114 RA patients treated with tocilizumab.

Effectiveness

The mean DAS28-ESR improved during the follow-up period
and reached the treatment target (low disease activity or

Table 1

Characteristics of patients (n = 114).

Characteristics

Gender, female n (%)
Age, median (range, years)
Body weight, median (range, kg)
Disease duration, median
(range, years)
RF and/or ACPA positive n (%)
Baseline DAS28-ESR, median (range)
Duration of TCZ infusion,
median (range, weeks)
Concomitant csDMARDs® use, n (%)
Concomitant MTX, n (%)
MTX dose, median (range, mg/week)
Concomitant oral corticosteroid
use, n (%)
Prednisolone dose, median
(range, mg/day)
Previous biologics, n (%)
Biologic naive
1 biologic failure
2 biologic failure
3 biologic failure

97 (85.09)
59 (12—82)

57 (20—100)

10.27 (2.76—44.87)

97 (85.09)
6.01 (3—7.86)
66 (2—135)

107 (93.85)
75 (65.79)

12.5 (5—15)
106 (92.98)

10 (2.5-20)

8 (7.02)
87 (76.32)
18 (15.79)
1(0.87)

RF: rheumatoid factor; ACPA: anti-citrullinated protein anti-
body; DAS28-ESR: disease activity score based on 28 joint-
erythrocyte sedimentation rate; csDMARDs: conventional syn-
thetic disease-modifying antirheumatic drugs; MTX: metho-

trexate; TCZ: tocilizumab.

3 Concomitant  csDMARDs:
hydroxychloroquine, leflunomide,
salazopyrine.

azathioprine,
methotrexate, and

cyclosporine,



144

C.-T. Lin et al.

disease remission). The target was maintained starting
from and after the 6th month (Fig. 2A). Over 95% of patients
reached a level of ACR 20 response after 6-month treat-
ment, with the proportions in ACR 50 and 70 responses

levels increasing with time. Despite the majority of RA
patients (93%) had previous biologic failure, 41.09% of the
patients were able to reach ACR50 after one year of TCZ
treatment (Fig. 2B).
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Disease activity before and after tocilizumab treatment. (A) DAS28-ESR (B) ACR 20, 50 and 70 response.
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Laboratory data

Both lipid profile and the level of serum glutamate pyruvate
transaminase (GPT) were analyzed before and after TCZ
treatment (Fig. 3A—F). 62 patients had complete lipid
profile at baseline and follow-up periods. 27 (43.55%) pa-
tients were observed with abnormal lipid profiles during a
median duration of 21 months (from 4 to 34 months). After
TCZ treatment, the total cholesterol was significantly

elevated for the patients (p < 0.001), LDL-C (p = 0.001)
and triglyceride (p = 0.082). Similar changes were also
found for the ratio of T.C./HDL-C (p = 0.003). Despite of
these changes of lipid profile, none of them had dis-
continued the TCZ treatment.

GPT levels were elevated by TCZ as found during follow-
ups (Fig. 3F). Among these 108 patients, 52 (48.14%)
showed only transient elevation of GPT above the upper
normal limit (45 U/L). Seven patients (6.48%) showed an
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elevation of GPT over 3 times upper normal limit (135 U/L),
with 5 of them attributed to the use of TCZ, one considered
to be isoniazid (INAH)-related and one leflunomide-related.
Despite of the elevated level of liver enzymes, none of the
attending rheumatologists tapered or discontinued the TCZ
prescription. All of the rheumatologists instead chose to
reduce the dose of MTX, leflunomide or discontinued INAH.

Safety

A total 127 adverse events were recorded from 63 patients
(55.62%, 89.82 events/100 PY) during TCZ treatment (Table
2). Thirteen adverse events were serious for nine patients
(7.89%, 9.20 events/PY). The commonest serious adverse
event was infection (11 events/6 patients, 5.26%, 7.78
events/100 PY).

Bacterial pneumonia was the commonest type of serious
infection with a total of 6 events in 4 patients (3.51%, 4.24
events/100 PY) and two patients developed acute respira-
tory failure. One was successfully extubated and another
received tracheostomy due to three recurrent episodes of
bacterial pneumonia in addition to the condition of inter-
stitial lung disorder. Another patient had pneumonia
complicated with empyema to the extent requiring thor-
acoscopic decortication. The other patient got hospital-
acquired pneumonia (this patient was initially admitted due
to cutaneous reactive endotheliomatosis). Other serious
adverse events included leg cellulitis, urinary tract infec-
tion (urosepsis), and hyponatremia. The more frequent
non-serious adverse events were nasopharyngitis (22 pa-
tients, 19.30%, 25.46 events/100 PY) followed by mucositis
(13 patients, 11.40%, 15.56 events/100 PY).

Most interestingly, 4 patients had a history of old pul-
monary TB and 19 patients had latent TB (Fig. 4A). Among
them, 12 latent TB patients had completed a 9-months
INAH prophylaxis, 1 patient discontinued INAH prophylaxis
after 3 months due to INAH-related hepatitis. INAH pro-
phylaxis was not given to 6 patients because of their normal
chest radiographs. None of them developed active TB in-
fections during the observed period.

Eleven HBV carriers received TCZ concurrently with
antiviral medication (lamivudine or entecavir), and none
showed HBV reactivation. In fact, the HBV viral load
decreased in 10 out of the 11 patients after pre-emptive
antiviral therapy despite of the TCZ treatment (Fig. 4B).

Malignancies were found in 3 patients (2.121 events/100
PY). Ovarian cancer was diagnosed in one patient just after
a single dose of TCZ, basal cell carcinoma on face in
another patient and breast intraductal carcinoma in situ in
the other one.

Twelve patients discontinued TCZ due to adverse events
(Table 3). After TCZ withdrawal, five patients were treated
with conventional DMARDs, three switched to rituximab and
four to TNF blockers. Three patients expired due to either
ovarian cancer, cutaneous reactive endotheliomatosis with
sepsis or severe bacterial pneumonia with respiratory failure.

Discussion

We found that the effectiveness of TCZ in the Chinese
population of Taiwan is comparable to that found in other

Table 2 Adverse events (n = 114).
Adverse events

n (Incidence per 100 patient-years)

Serious Non-serious Total
Malighancy 3 (2.121)
Cardiac functional 0 0 0
disorders
Other cardiac 0 5 (3.536) 5 (3.536)
functional
disorders
CNS, transient 0 8 (5.658) 8 (5.658)
ischemic
attacked
Gastrointestinal 0 0 0
perforations
Acute gastroenteritis 0 2 (1.414) 2 (1.414)
Mucositis 0 22 (15.560) 22 (15.560)
Thrombocytopenia 0 1 (0.707) 1 (0.707)
(PLT < 50 K)
Iron deficiency 0 1 (0.707) 1 (0.707)
anemia
Recurrence of anal 0 1 (0.707) 1 (0.707)
fistula
Skin itching rashes 0 9 (6.365) 9 (6.365)
(eczema)
Cutaneous reactive 1 (0.707) 1 (0.707) 2 (1.414)
vasculitis
Myalgia 0 1 (0.707) 1 (0.707)
Hyponatremia 1(0.707) O 1 (0.707)
Infection
Bacterial pneumonia 6 (4.243) 2 (1.414) 8 (5.658)
Non-tuberculous 0 0 0
mycobacteria
Pneumocystis 0 0 0
jiroveci
pneumonia
Tuberculosis 0 0 0
Cellulitis 3(2.121) 3 (2.121) 6 (4.243)
Urinary tract 2 (1.414) 7 (4.951) 9 (6.365)
infection
Nasopharyngitis 0 36 (25.463) 36 (25.463)
Herpes zoster 0 2 (1.414) 2 (1.414)
Gingivitis 0 1 (0.707) 1 (0.707)
Apical abscess and 0 6 (4.243) 6 (4.243)
periondontitis
Acute sinusitis 0 2 (1.414) 2 (1.414)
Otitis media 0 1 (0.707) 1 (0.707)

countries with different ethnic background’ ' despite of
the fact that 93% of patients in our study were biologic-
experienced and had had at least one earlier biologic fail-
ure. The safety profile for the TCZ treatment was
acceptable.

Consistent with other reports, elevations in lipids were
found after TCZ treatment.””?* It has been reported that
TCZ is associated with an increased lipid profiles relative to
baseline without sustained changes in the atherogenic
index over prolonged treatment course (5 years).”>?* A
lipid paradox has been reported in patients with RA as the
levels of total cholesterol, LDL-C and triglyceride are not
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Table 3 Reasons of withdrawn from TCZ and outcome.

Reasons of withdrawn from TCZ No. Outcome

Ovarian cancer 1 Expired

Cutaneous reactive 1 Expired
endotheliomatosis with sepsis

Bacterial pneumonia with 1 Expired
respiratory failure

Bacterial pneumonia complicated 1 “csDMARDs
with empyema

Lupus like syndrome 1 “Rituximab

Rheumatoid nodule of lung and 1 “Rituximab
subcutaneous vasculitis at forearms

Chronic skin ulcer (she had 1 “TNF-blocker
cryoglobulinemia)

Recurrent mucositis 2 “TNF-blocker

TCZ induced myalgia 1 “Rituximab

—_

Infusion reaction (once admission “TNF-blocker
for hyponatremia)

Intolerant to intravenous infusion 1 2csDMARDs

csDMARDs: conventional synthetic disease-modifying antirheu-
matic drugs; TCZ: tocilizumab.

2 Denotes the medication patients being switched after the
adverse events.

necessarily parallel to the increment of cardiovascular
events.?>?® The cholesterol ester fractional catabolic rate
is recently reported to be higher in active RA than in
healthy subjects. After treating the inflammation of RA
with tofacitinib, the cholesterol catabolism was reversed.?’
We speculated that changes of lipid profiles as observed in
our patients could be partly, due to the improvement of
inflammation in active RA. Over the 3-year follow-up period
in our study, no heart failure or ischemic heart disease was
reported. Recent short-term and long-term studies of TCZ
also showed no increases in cardiovascular events.?*28:2°
We also found a transient elevation of liver enzymes in
our patients. The changes of GPT from baseline did not
seem to have influenced the decision making of our
attending physicians. Since none of them discontinued nor
reduced the dose of TCZ as a result of the elevated levels of
liver enzyme. Similar changes were reported in a meta-
analysis of 6 randomized control trials. Those transient el-
evations of GPT were frequently found among patients
concomitantly using MTX, without signs and symptoms of
liver disease.?® However, patients with viral hepatitis were
excluded in these clinical trials. Our results showed that
65.79% (75/114) patients taking MTX also received TCZ.
Eleven of our patients were HBV carriers. They were safely
treated with TCZ and none of them had HBV reactivation,
likely due to the protective effects of pre-emptive antiviral
therapy. Nonetheless, we here still recommend regular
follow-ups with liver function test during TCZ treatment.
IL-6, a pleiotropic cytokine plays a critical role in the T
cell activation and differentiation as well as both a B cell
growth and differentiation factor.>° 2 It has been shown in
mouse model that absence of IL-6 leads to an early increase
of mycobacterial load and with a concurrent delay of in-
duction of interferon-gamma (IFN-v).>* Hence, blocking IL-
6 may theoretically increase the risk of TB infection.

However ex vivo human study showed that blocking tumor
necrosis factor using etanercept or infliximab significantly
inhibited INF-y production from patients’ blood cells but
blocking IL-6 by TCZ had only minimal effects on it.>* A
3-year follow-up study on 5573 RA patients in Japan treated
with TCZ showed no significant increase in TB infection.?’ In
our study, despite the background TB rate in Taiwan is 3
times higher than that in Japan,"" none of the 23 RA pa-
tients with old or latent TB developed reactivation of TB.
This happened regardless of whether a 9-months INAH
prophylaxis was completed or not. We believed that the
role of IL-6 in the immune responses to TB in human may
not be as critical as that of tumor necrosis factor though it
requires more studies to prove it.

The main non-serious adverse events among 114 RA pa-
tients in our study were nasopharyngitis, mucositis and skin
itching rashes (eczema). These events were all manage-
able. Finding such events is consistent with the litera-
ture.>?® The commonest serious infections in our study
were bacterial pneumonia, cellulitis and urinary tract
infection. Half of our patients showed increased risks due
to advanced age (=65 years), longer disease duration (=10
years), and a mean concomitant corticosteroid dose
(>5 mg/day).” The overall incidence rate of serious in-
fections in our study was 7.78 events/100 patient-years.
The incidence rate is comparable to other safety studies
of TCZ based on either 7901 patients for 28 weeks (9.0/100
PY), 5573 patients for 3 years (3.67/100 PY) and 143 pa-
tients for 5 years (5.7/100 PY).>%32°

One patient with cryoglobulinemic vasculitis and HCV
infection expired in cutaneous reactive endotheliomatosis
with sepsis after 2 doses of TCZ at 4 mg/kg.>> We postu-
lated that TCZ could have induced the cutaneous reactive
endotheliomatosis but the underlying pathogenesis is not
clear. Serious concerns about such complication have led to
early discontinuation of TCZ in another patient with non-
HCV associated cryoglobulinemia presented with chronic
skin ulcer (Table 3) in our study.

Low gastrointestinal perforations are reported as rare
(0.24/100 PY) but serious complications of TCZ treatment
in a 3-year follow-up study.?’ None of our patients devel-
oped gastrointestinal perforation.

Among 3 patients who had developed malignancies, one
was diagnosed with ovarian cancer just after one shot of
TCZ at the lowest recommended dose of 4 mg/kg (the pa-
tient expired after chemotherapy). This patient had a TNF-
alpha blocker given for over 2 years before switching to
TCZ. The other two had developed facial basal cell carci-
noma and breast intraductal carcinoma in situ with good
outcome. All studies of TCZ reported no increased inci-
dence of malignancy. Yamanaka et al. reported that the
incidence of malignancy in patients receiving TCZ is similar
to those in the observational cohort of RA patients or Jap-
anese population database.>® However, malignancy remains
a notable issue when using immunosuppressive and biologic
agents, as extension in the observation period is necessary
for safety.

In conclusion, our study on TCZ treatment showed good
long-term effectiveness and similar safety data of tocili-
zumab with that of other biologics among Taiwan patients
with RA mostly with previous biologic failure. With pro-
phylactic strategy for latent TB and pre-emptive antiviral
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treatment for HBV, the risk of reactivation of latent TB and
HBV may be reassured.
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