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ABSTRACT

Objectives: The aim of this study was to investigate the efficacy and safety of anti-interleukin-1 (anti-IL-1) agents and tumor necrosis factor‐alpha 
(TNF-α) inhibitors in renal transplant patients.
Patients and methods: Between February 2014 and February 2020, data of 12 renal transplant recipients (9 males, 3 females; median age: 51 years; 
range, 19 to 70 years) who received anti-IL-1 agents or TNF-α inhibitors for inflammatory diseases in the post-transplant time period and were 
followed in a single transplant center (n=12) were retrospectively analyzed. A total of 46 cases were reported in the literature, before the data were 
collected. The overall outcomes of all cases were analyzed in this study.
Results: Thirty-seven patients received anti-IL-1 agents in the post-transplant period. The main indications for anti-IL-1 agents were familial 
Mediterranean fever (FMF) and amyloidosis (75.7%). The continuation rate of colchicine treatment in patients with FMF was 85.7%. Anti-IL-1 agents 
prevented attacks completely in 89.3% of FMF patients. The number of cases used TNF-α inhibitors among renal transplant patients was lower (n=21). 
The TNF-α inhibitors were used mainly for inflammatory bowel diseases (57.1%) and ankylosing spondylitis (33.3%) and suppressed the disease 
activity in most of the patients with inflammatory diseases (72.7%). Death (n=3) and malignancies (n=3) were reported in patients who received 
TNF-α inhibitors, but not in patients who received anti-IL-1. The renal outcomes and graft survival rates were satisfactory in patients who received 
both anti-IL-1 agents and TNF-α inhibitors.
Conclusion: Our results support that anti-IL-1 agents can be used effectively and safely in renal transplant patients.
Keywords: Amyloidosis, anti-interleukin-1, familial Mediterranean fever, inhibitors, kidney, transplantation, tumor necrosis factor-alpha.

The treatment of chronic inflammatory 
diseases is a complicated and time-consuming 
process. In more recent years, different biologics 
have been developed for the treatment of a variety 
of conditions. They have different mechanisms 
of action and bind to different targets of the 
immune system.1 Tumor necrosis factor-alpha 
(TNF-a) inhibitors have been approved for the 

treatment of various inflammatory diseases, 
such as rheumatoid arthritis, juvenile idiopathic 
arthritis, ankylosing spondylitis (AS), psoriasis, 
psoriatic arthritis, Crohn’s disease, and ulcerative 
colitis.2 They have also been used off-label in 
the treatment of some rheumatic diseases such 
as sarcoidosis.2 Two anti-interleukin-1 (anti-IL-1) 
agents, namely IL-1 receptor antagonist anakinra 
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and IL-1 beta (b)-blocking agent canakinumab, 
are effective in controlling the clinical signs 
and symptoms of a variety of autoinflammatory 
disorders, including familial Mediterranean fever 
(FMF).3 It has been shown that anti-IL-1 agents 
reduce or stabilize the amount of proteinuria, 
thereby preserving renal function in patients with 
FMF-related amyloidosis.4

Renal involvement and renal function disorders 
are common in patients with rheumatic diseases 
and are related to poor prognosis. In patients with 
end-stage renal disease, renal transplantation is the 
most optimal choice among therapy modalities in 
terms of survival and quality of life of patients. The 
use of biologics may be necessary to suppressed 
rheumatic disease during the post-transplant 
period in renal transplantation patients. However, 
severe infections are commonly seen in solid 
organ transplant recipients due to the excessive 
use of immunosuppressive drugs.5 Biological 
agents - those having immunosuppressive activity 
- are also associated with an increased risk 
of infection.6 Infections may develop due to 
the additional burden of biological agents on 
immunosuppressive drugs.

Systematic clinical studies about the 
effectiveness and safety of biological agents 
during the post-transplant period in solid organ 
transplant recipients have not yet been conducted. 
Data on this subject is limited to some case 
series in the literature.7-9 Conducting comparative 
clinical studies is difficult due to the small number 
of transplant recipients using biological drugs. In 
the present study, we aimed to investigate the 
efficacy and safety of anti-IL-1 agents and TNF-a 
inhibitors in renal transplant patients and to 
evaluate graft survival in renal recipients receiving 
these drugs.

PATIENTS AND METHODS

This single-center, retrospective study was 
conducted at Akdeniz University School of 
Medicine between February 2014 and February 
2020. Medical records of 12 renal transplant 
recipients (9 males, 3 females; median age: 51 
years; range, 19 to 70 years) who received anti-
IL-1 agents or TNF-a inhibitors for inflammatory 
diseases in the post-transplant time period 
and were followed in a single transplant center 

(n=12) were analyzed. Age, sex, renal disease, 
indications for biological, Mediterranean fever 
gene (MEFV) mutations, the type of dialysis, 
time spent on dialysis before transplantation, 
time of transplantation, the doses of biological 
agents and immunosuppressive drugs, durations 
and outcomes of treatments, such as the activity 
of inflammatory diseases, side effects, graft, 
and patient survival were noted. Laboratory 
data were obtained from the patient files in 
the hospital electronic database. We screened 
serum creatinine levels and estimated-glomerular 
filtration rate (GFR) in the final follow-up visit. The 
renal outcomes and graft survival were evaluated 
by serum creatinine levels, GFR, acute/chronic 
rejection, and reinitiating renal replacement 
therapy.

The Bath Ankylosing Spondylitis Disease 
Activity Index (BASDAI) score10 was used to 
evaluate disease activity of AS in the study, and a 
BASDAI score of >4 indicated an active disease. 
The effectiveness of treatment in FMF patients 
was analyzed by the reduction in the frequency of 
FMF attacks.

The safety assessment of biological drugs was 
made based on the adverse events reported such 
as infections, skin rash, injection site reactions, 
liver toxicity, malignancy, and death.

A written informed consent was obtained from 
each patient. The study protocol was approved 
by the Ethics Committee of Akdeniz University 
School of Medicine (No: 1167/11.12.2019). The 
study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Review of the literature

A literature search was carried out for all cases 
and case series in the English literature containing 
keywords of transplantation patients receiving 
biological drugs. The keywords used for the 
literature search were as follows: “Transplantation’’, 
“IL-1Ra’’, “Anti-TNF-a’’, “Canakinumab’’, 
“Anakinra’’, “Rilonacept’’, “Adalimumab’’, 
“Etanercept’’, “Infliximab’’, “Certolizumab’’, 
“Golimumab’’ and “Familial Mediterranean Fever". 
The PubMed, EMBASE, and Web of Science 
databases (from January 2000 to February 
2020) were searched. Our search identified 
12 papers8,9,11-20 which reported 34 transplant 
patients treated with anti-IL-1. Two articles19,20 
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published from the same center with the Ref. 9 
were not included in the analysis, since they were 
thought to be the same cases. There were 
four articles7,21-23 in 15 transplant patients who 
received TNF-a inhibitors.

Statistical analysis

Statistical analysis was performed using 
the SPSS version 13.0 software (SPSS Inc., 
Chicago, IL, USA). Continuous variables were 
expressed in mean ± standard deviation (SD) or 
median (min-max), while categorical variables 
were expressed in number and percentage. 
Continuous variables were compared using 
the Student’s t-test. Categorical variables were 
compared using the Chi-square test or Fisher’s 
exact test. A p value of <0.05 was considered 
statistically significant.

RESULTS

In our center, there were 12 renal transplant 
patients who received biological agents in the 
post-transplant period. Of these patients, six 
continued anti-IL-1 treatment for FMF-related 
amyloidosis, and six received TNF-a inhibitors 
for the treatment of AS. The patients 
previously used biological drugs at standard 
doses recommended for AS (adalimumab 
40 mg/fortnightly, subcutaneous; etanercept 
50 mg/week, subcutaneous; infliximab 
8 mg/kg/q6wk or q8wk, intravenous), and 
FMF (anakinra 100 mg/day, subcutaneous; 
canakinumab 150 mg/q8wk, subcutaneous). The 
demographic and clinical characteristics of our 
patients who underwent renal transplantation 
and received biological agents are shown in 
Table 1.

The genetic study for FMF genes was 
performed in five patients with renal amyloidosis. 
The majority of the patients had MEFV gene 
mutations, and the most common mutation was 
M694V homozygous. Five patients (5/6, 83.3%) 
had M694V mutations including M694V in four 
patients. The patients using anti-IL-1 treatments 
tolerated treatment very well. The FMF attacks 
completely disappeared in five of these six 
patients after anti-IL-1 treatments. One patient 
experienced one FMF attack per year, which 
was considered to be a good response in FMF 

patients. While five patients continued to take 
colchicine concomitant with anti-IL-1 agents, the 
other patient withdrew due to side effects. Disease 
activity was also reduced with TNF-a inhibitors in 
all AS patients.

There were several causes of renal diseases 
leading to renal transplantation (Table 1). 
Hemodialysis was restarted in only one patient 
due to kidney dysfunction. There were two 
patients who developed graft rejection. One of 
them developed chronic humoral rejection and 
was treated with intravenous immunoglobulin 
(2 g/kg), rituximab (375 mg/m2, single dose), 
and pulse steroid therapy. In the other patient, 
T cell-mediated rejection developed and was 
treated with anti-thymocyte globulin. There was 
no graft loss in either of the patients.

The main indications for anti-IL-1 agents 
were FMF attacks and FMF-related amyloidosis 
(Table 2). Anti-IL-1 agents were prescribed 
to treat of FMF attacks and FMF-related 
amyloidosis in all patients in our center (n=6). 
In only nine patients (29.0%) published in the 
literature, anti-IL-1 agents were prescribed for 
other indications (n=6 gout arthritis, and n=3 
diagnosed with Muckle-Wells syndrome, chronic 
infantile neurological cutaneous and articular 
syndrome, and adult-onset Still’s Disease in 
each). The response rate in the published cases 
was good at 90.9%. Similarly, the response to 
anti-IL-1 agents was excellent in our patients. 
No FMF attack was seen in five of six patients 
(83.3%) in our cohort, after anti-IL-1 agents 
were initiated. Overall, the rate of the patients 
prevented from FMF attacks was 89.3% by using 
anti-IL-1 agents. The number of attacks were 
also noted as one to three attacks per year in 
the other FMF patients. Concomitant with the 
biological treatment, colchicine was continued 
in five of six of the patients (83.3%) during the 
post-transplant period in our center. When all 
FMF patients (n=22 from the literature, n=6 
from our center) were evaluated, the continuation 
rate of colchicine treatment in FMF patients was 
85.7% (n=24/28) (Table 2). Any adverse events 
were observed in 18 (48.6%) patients. The most 
prevalent adverse events were bacterial and 
viral infections (n=12, 32.4%), and three (8.1%) 
patients experienced injection site reactions 
(Table 3).
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The mean post-transplant time was longer in 
our patients than the patients in the literature 
(p<0.05) (Table 2). While the indications for 
TNF-a inhibitor use were Crohn's disease (n=11), 
ulcerative colitis (n=1), psoriasis (n=2), and 
sarcoidosis (n=1) in the literature, AS was the 
single indication in our patients (n=6). Considering 
all patients, the most preferred TNF-a inhibitor 
was infliximab. The BASDAI scores decreased 
with TNF-a inhibitors, from high disease activity 
to low or moderate disease activity, in AS 
patients in our center (Table 2). The rate of any 
adverse events was 52.4% (n=11). No injection 
site reactions occurred; however, gastrointestinal 
system bleeding, malignancies, and even deaths 
were reported. In the literature, three of 21 

(14.3%) patients died in the TNF-a inhibitor 
group7 and the causes of death were sepsis, 
cardiovascular disease, and gastrointestinal 
bleeding. Also, malignancy was reported in 
three of 21 (14.3%) patients who received TNF-a 
inhibitors (Table 3). 

The most commonly used immunosuppressive 
drugs to prevent rejection were mycophenolate 
mofetil and tacrolimus, in combination, in both 
groups. There were no significant differences 
in the distribution of sex, post-transplant time 
period, the last GFR, and serum creatinine levels. 
The patients receiving TNF-a inhibitors had a 
higher mean age, a longer period of drug use, and 
higher serum creatinine levels than the patients 
receiving anti-IL-1 agents. Renal outcomes were 

Table 3. The outcomes of patients using anti-IL-1 agents and TNF-a inhibitors

Anti-IL-1 (n=37) TNF-a inhibitors (n=21)

n % Mean±SD n % Mean±SD

Age (year) 41.8±16.1* 49.6±10.2

Sex
Female 15 40.5 7 33.3

Dialysis duration (month) 30.3±36.4* 9.0±6.5&

Post-transplant time period (year) 6.29±4.94* 6.2±3.6

Duration of biologic agents (month) 18.7±16.7* 32.5±28.9

The last serum creatinine (mg/dL) 1.2±0.4† 2.3±2.2¶

The last GFR (mL/min) 67.1±36.1‡ 48.8±20.1

Renal outcomes**
Favor
Rejection and hemodialysis

36
1

14
1

Immunosuppressive agents    
TAC-MMF
TAC
MMF
EVE
Cs
AZA
Belatecept

18
34
29
7
3
6
-

16
15
17
1
3
1
2

Any adverse event 18 48.6 11 52.4

Adverse events and complications
Injection site reactions
Skin rash
Bacterial infections
Viral infections
Liver toxicity
GIS bleeding

3
1
8
4
2
-

-
1
5
3
1
1

Deaths - - 3 14.3

Malignancy - - 3 14.3

Anti-IL-1: Anti-interleukin-1; TNF-a: tumor necrosis factor-a; SD: Standard deviation; GFR: Glomerular filtration rate; TAC: 
Tacrolimus; MMF: Mycophenolate mofetil; EVE: Everolimus; Cs: Cyclosporine; AZA: Azathioprine; GIS: Gastrointestinal system; 
* For 31 patients; † for 17 patients; ‡ for 23 patients; & for 10 patients; ¶ for 7 patients; ** Three patients who died in the TNF-a 
inhibitors group were excluded.
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good in both groups (Table 3). The last GFR 
was higher than 40 mL/min/1.73 m2 in nine of 
12 patients (75.0%) in our center, and there was 
only one patient who started hemodialysis again 
(Table 1).

DISCUSSION

In the present study, we attempted to share 
the experiences on use of biological drugs in renal 
transplant recipients. The data of the patients 
followed in our center and published in the 
literature until today were analyzed together to 
combine our own experiences with the literature. 
The results provided important data about the 
topic that is difficult to conduct a systematic 
clinical study.

To date, colchicine is the most established 
treatment for FMF, FMF-related amyloidosis, and 
gout.24,25 Owing to its cost-effectiveness and high 
success rates, this modality is still the first-line 
treatment for the prevention of disease attacks 
and associated amyloidosis in FMF patients.24 
Biological drugs, firstly anti-IL-1 agents, are 
recommended to treatment-unresponsive 
patients, defined as being unresponsive to the 
maximum dose of colchicine. Colchicine has 
potential toxicity in patients with decreased 
renal function and, therefore, colchicine 
dose reduction is necessary.26 There is no 
recommendation on the use of colchicine in 
patients undergoing kidney transplantation due 
to the variety of reasons for renal diseases 
leading to transplantation. Thus, it is challenging 
to define colchicine resistance and maximum 
daily dose in renal transplant patients. 

Canakinumab and anakinra have been shown 
to be effective in preventing FMF attacks in 
colchicine-resistant patients.27,28 Furthermore, 
the regression of FMF-associated amyloidosis 
was reported with the treatment of anti-IL-1 
agents.4 In the literature, case reports about the 
safety and efficacy of anakinra and canakinumab 
in transplant recipients are limited in the 
literature. We reported our experience of six 
patients with an average of 22 months of 
follow-up and the results of 31 patients published 
in the literature (mean duration of drug use: 
12.6 months). The results of the outcomes of 
37 patients showed that, during the follow-up 

of about 18 months, the use of anti-IL-1 agents 
in the post-transplant period was effective in 
controlling both transplanted kidney function 
and underlying inflammatory diseases.

The management of patients with rheumatic 
diseases after organ transplantation is 
challenging in clinical practice. Physicians can 
be reluctant to use TNF-a inhibitors concomitant 
with immunosuppressive drugs during the 
post-transplant period. Clinical experience is 
limited, and there are no published guidelines 
on this subject. The results of this case series 
showed that 50% of the patients receiving TNF-a 
inhibitor therapies did not report any adverse 
event after treatment. This study provides detailed 
data regarding the outcomes of renal transplant 
patients using TNF-a inhibitors and anti-IL-1 
agents, based on case reports in the literature.

Infections are the most critical causes of death 
in patients undergoing organ transplantation, 
particularly in developing countries. High rates 
of BK virus infections were documented in 
the literature.7 In this study, we observed that 
infections were not a serious concern for these 
patients.

In the present study, no deaths were reported 
in those receiving biological therapy. Quinn et 
al.7 reported, however, three deaths in patients 
receiving TNF-a inhibitors. The causes of death 
were documented as sepsis, gastrointestinal 
bleeding, and cardiovascular disease. The 
overall analysis revealed that malignant diseases 
(3/21, 14.3%) were diagnosed in the patients who 
received TNF-a inhibitors. This finding indicated 
that TNF-a inhibitors, but not anti-IL-1, could be 
associated with the development of malignancy. 
However, based on a meta-analysis, there was no 
evidence of an increased malignancy risk in patients 
using TNF-a inhibitors.29 The common opinion is 
that malignancy is a frequent event in patients 
with rheumatic diseases, as a result of factors 
associated with the risk of developing rheumatic 
disease. The role of underlying inflammatory 
diseases that may be also premalignant, such 
as ulcerative colitis and the effects of intense 
immunosuppressive use together with TNF-a 
inhibitors need to be researched to identify the 
risks of malignancy. The risk of colorectal cancer 
in inflammatory bowel diseases patients is at least 
two-fold higher than in the healthy population.30
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The main limitations of this study are its small 
sample size with a single-center and retrospective 
design. In addition, the data of the cases reported 
in the literature are not homogeneous, and the 
information about the patients is limited to the 
published data. For instance, remission criteria 
for inflammatory diseases were not specified in 
the case reports, and the renal outcomes were 
based on serum creatinine levels in some cases, 
but on GFR values in the others. Nonetheless, this 
descriptive study is the most extensive published 
series about this rare situation to date.

In conclusion, our study results suggest that 
anti-IL-1 agents are effective and safe in renal 
transplant patients with FMF and amyloidosis, 
and TNF-a inhibitors are also effective in the 
treatment of inflammatory diseases in renal 
transplant recipients. The results of long-term 
graft survival seem to be encouraging for the use 
of IL-1 blocking agents and TNF-a inhibitors, 
leading to the increased use in eligible transplant 
recipients with the approved indication. However, 
there is still a need for further studies investigating 
the safety of TNF-a inhibitors, particularly in 
terms of mortality and development of cancer, in 
renal transplant recipients.
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