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Concomitant immunosuppressant 
use with pegloticase in patients with 
tophaceous gout - A case series

urate levels to less than 6 mg/dl [3]. However, 
many patients are unable to achieve these levels 
with first-line therapies. Juraschek et al. found 
that half of all Americans with gout receiving 
urate lowering therapies have a serum uric acid 
level above the 6 mg/dl target [4].

Refractory gout can be treated with pegloticase, 
a recombinant mammalian uricase that catalyzes 
the oxidation of uric acid into allantoin, 
which can effectively lower uric acid levels, aid 
tophus resolution, and reduce the frequency of 
gout flares [5]. However, antibodies are often 
produced against the polyethyleneglycol (PEG) 
moiety of pegloticase or to the uricase itself, 
resulting in relatively high discontinuation 
rates. High titer anti-pegloticase antibodies are 
associated with failure to maintain low serum 

Introduction

Gout is a chronic and debilitating condition 
caused by deposition of monosodium urate 
crystals and is the most common cause of 
inflammatory arthritis worldwide [1]. Gout has 
a high incidence of comorbidities, including 
well-established associations with cardiovascular 
and renal disease, as well as all components of 
metabolic syndrome, which impact patient 
prognoses and complicate gout treatment [1].

First-line therapies such as allopurinol, 
febuxostat, and probenecid are used to lower 
sUA levels but may prove to be insufficient in 
patients with resistant disease [2]. Urate-lowering 
regimens aim to prevent gout recurrence in 
persons with a history of chronic gout, tophi, 
or nephrolithiasis, and often aim to lower serum 
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Introduction: Treatment of tophaceous gout with pegloticase is often complicated by the production of 
anti-pegloticase antibodies. These antibodies result in increased risk of infusion reactions, loss of drug 
efficacy, and high discontinuation rate. Steroids are used in premedication to reduce potential infusion 
reactions; however prolonged usage of steroids is associated with significant adverse effects.

Objective: To describe the use of immunosuppressants to reduce the incidence of infusion reactions 
with pegloticase treatment and the potential reduction of steroid use in premedication.

Methods: We report seven cases of immunosuppressant use, initiated on the day of the first pegloticase 
infusion, as an adjunct to treatment with pegloticase for tophaceous gout.

Results: Patient 1 was treated for tophaceous gout with oral methotrexate initiated at his first infusion. 
Low serum urate levels were achieved but urate increased on two occasions after two separate lapses 
in methotrexate compliance. In each instance, initiation of a higher dose of methotrexate restored 
pegloticase response. The patient tolerated all treatments without infusion reaction. Patients 2-6 
were treated for tophaceous gout with oral methotrexate initiated at their first infusions. For Patient 
2, methotrexate was switched to azathioprine at her fifth infusion due to fatigue. All five patients 
achieved low serum uric acid (sUA) levels, completed their treatments, and did not experience infusion 
reactions. Patient 7 was treated for tophaceous gout with oral cyclosporine initiated at his first infusion. 
Methotrexate was not used due to elevated liver function enzymes at baseline. He achieved a low 
sUA level and was able to complete his treatment without experiencing an infusion reaction. All of 
the patients were able to decrease their steroid use in pre-medication. Six of the seven were able to 
discontinue steroid use in pre-medication without developing infusion reactions.

Conclusion: Concomitant use of immunosuppressive therapy with pegloticase may play a role in 
preventing infusion reactions, allow reduction of steroids in pre-medication, and result in improved 
outcomes. We have demonstrated that immunosuppressive therapy may be initiated on the day of 
the first infusion. Additionally, therapy does not seem to be confined to a single immunosuppressant; 
thus, immunosuppressive therapy may be tailored to a patient’s needs. The use of concomitant 
immunosuppressants with pegloticase treatment warrants further study. 
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back to taking oral methotrexate 15 mg instead 
of receiving 25 mg IM weekly. sUA increased 
to 10.7 mg/dl. Methotrexate 25 mg IM was re-
initiated on the day of his 13th infusion. Over 
the next 4 weeks, sUA levels quickly declined 
until n sUA of <0.2 was achieved prior to this 
15th infusion. The patient maintained this 
sUA for the remainder of his treatment period  
(Figure 1).

The patient’s methylprednisolone was decreased 
to 62.5 mg on his 17th and 18th infusions. It was 
then discontinued on the 19th infusion; he did 
not experience any infusion reactions for his 
remaining 7 infusions.

 
Figure 1. sUA levels in Patient 1 throughout 
the course of pegloticase treatment. Patient 1 
discontinued methotrexate prior to his 7th infusion 
and reduced his methotrexate prior to his 13th 
infusion. Pegloticase function was successfully 
restored in both instances.

Patient 2

Patient 2 is a 72-year-old Caucasian female with 
a 12-year history of gout with tophi on both feet. 
Her comorbidities include diabetes mellitus type 
2, hypertension, and renal insufficiency. Despite 
treatment with allopurinol, her sUA levels 
remained high and she continued to have gout 
attacks.

Prior to pegloticase treatment, Patient 2 had 
an sUA of 8.0 mg/dl. She was started on 
oral methotrexate 15 mg on the day of her 
first infusion with premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. The patient’s sUA 
dropped to <1.5 mg/dl after her first infusion. 
Because of ongoing fatigue, the methotrexate 
was switched to azathioprine 50 mg BID prior 
to her 5th infusion.

Additionally, the patient’s methylprednisolone in 
her premedication was reduced to 62.5 mg on her 
second infusion because of diabetic exacerbation; 
her finger-stick glucose level was >400 mg/dl a 
few hours after receiving her first premedication.

urate levels and with infusion reactions [5]. 
Patients may possess pre-existing anti-PEG 
antibodies due to previous exposure [6]. Baraf et 
al. have shown that patients receiving pegloticase 
every 2 and 4 weeks experience a 26% and 42% 
infusion reaction rate respectively [7]. To date, 
a number of case reports have demonstrated 
that the immune response can be attenuated to 
allow for successful completion of pegloticase 
treatment [6,8-10].

Case series

We report seven cases of successful completion 
of pegloticase treatment with use of concomitant 
immunosuppressants initiated on the day of first 
infusion.

Patient 1

Patient 1 is a 36-year-old Caucasian male with 
a 10-year history of gout. He has a history of 
hypertension. His first 6th months of treatment 
were described in our previous paper [11]. Due 
to high uric acid burden, pegloticase treatment 
was continued for an additional 6 months.

Prior to pegloticase treatment, Patient 1’s 
sUA was 11.9 mg/dL. On the day of his first 
pegloticase infusion of 8 mg, the patient was 
started on oral methotrexate 15 mg per week. 
He also received premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. After the first infusion, 
the patient achieved an sUA of <0.2 mg/dl. He 
was able to maintain low serum urate levels for 
the following five infusions. All six infusions 
were well tolerated. Prior to the 7th infusion, 
his sUA increased to 11.3 mg/dl due to missing 
several doses of oral methotrexate. On the day 
of his 7th infusion he was given methotrexate  
25 mg IM in an attempt to provide a higher 
level of immunosuppression to compensate for 
the missed doses. Over the next 6 weeks, the 
patient continued to receive 25 mg of MTX IM 
once weekly. His sUA levels gradually declined 
until an sUA of <0.2 mg/dl was re-achieved 
prior to his 10th infusion. The patient was then 
able to complete his first 6 months of treatment 
while maintaining low sUA levels. He did not 
experience an infusion reaction during this time 
period.

At the end of the 6-month treatment course, the 
patient still had a significant number of large 
tophi (>5 cm). As such, pegloticase treatment 
was continued for another 6-month period. Prior 
to his 13th infusion, the patient decided to go 
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The steroid was further reduced to 31.25 mg 
on her third infusion and discontinued on her 
fourth infusion. The patient did not experience 
any infusion reactions during her remaining 11 
infusions (Figure 2).

Figure 2. sUA levels in Patient 2 throughout the 
course of pegloticase treatment.

Patient 3

Patient 3 is a 42-year-old Filipino male with 
a greater than 10-year history of gout with 
significant tophus burden on his hands, 
elbows, knees, and feet. His comorbidities 
include diabetes mellitus type 2, hypertension, 
and hyperlipidemia. Despite treatment with 
allopurinol and febuxostat, he continued to have 
high levels of sUA and frequent gout attacks. 

Prior to pegloticase treatment, Patient 3 had 
an sUA of 7.9 mg/dl. He was started on oral 
methotrexate 15 mg on the day of his first 
infusion and was given premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. Patient 3 achieved an 
sUA of <1.5 mg/dl after his first infusion and 
maintained this level for the remainder of his 
treatment course.

Figure 3. sUA levels in Patient 3 throughout the 
course of pegloticase treatment.

The patient’s methylprednisolone was decreased 
to 62.5 mg on his 6th infusion. He was maintained 
on this dosage until his 16th infusion, when the 
steroid was discontinued. He did not experience 
any infusion reactions during his remaining 5 
infusions (Figure 3).

Patient 4

Patient 4 is a 48-year-old Caucasian male with 
a 25-year history of gout. His comorbidities 
include hypertension and hyperlipidemia. 
Despite treatment with allopurinol and 
febuxostat, he continued to have high sUA levels 
and recurrent gout attacks.

Prior to pegloticase treatment, Patient 4 
had an sUA of 12.3 mg/dl. He was started 
on oral methotrexate on the day of his first 
infusion and given premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. Patient 4 achieved an 
sUA of <0.2 mg/dl after his first infusion and 
maintained this level for the remainder of his 
treatment course.

The patient’s methylprednisolone was decreased 
to 62.5 mg on his 13th infusion. He never 
experienced an infusion reaction (Figure 4).

 
Figure 4. sUA levels in Patient 4 throughout the 
course of pegloticase treatment.

Patient 5

Patient 5 is a 38-year-old Caucasian male 
with a 13-year history of gout. He also has 
hyperlipidemia. The patient was unable to 
tolerate treatment with allopurinol or febuxostat 
due to development of rash. 

Prior to pegloticase treatment, Patient 5 had 
an sUA of 9.3 mg/dl. He was started on oral 
methotrexate 15 mg on the day of his first 
infusion and given premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. Patient 5 achieved an 
sUA of <0.2 mg/dl after his first infusion. Prior 
to his 9th infusion, his oral methotrexate was 
reduced to 10 mg due to elevated liver enzymes. 
He was able to maintain an sUA of <0.2 for his 
remaining treatment course. 

The patient’s methylprednisolone was decreased 
to 62.5 mg on his 3rd infusion and discontinued 
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on his 7th infusion. He did not experience any 
infusion reactions during his remaining 7 
infusions (Figure 5).

Figure 5. sUA levels in Patient 5 throughout the 
course of pegloticase treatment.

Patient 6

Patient 6 is an 81-year-old Middle Eastern male 
with an 8-month diagnosed history of gout. His 
comorbidities include diabetes mellitus, renal 
insufficiency, and hypertension. He was treated 
with allopurinol and febuxostat but continued to 
experience multiple gout flares.

Prior to pegloticase treatment, Patient 6 had 
an sUA of 9 mg/dl. He was started on oral 
methotrexate 15 mg on the day of his first 
infusion and given premedication consisting 
of intravenous methylprednisolone 125 mg, 
IV push diphenhydramine 25 mg, and oral 
acetaminophen 1000 mg. Patient 6 achieved an 
sUA of <1.5 mg/dl after his first infusion and 
maintained this level for the remainder of his 
treatment course. The patient only completed a 
4-month course because of a family emergency out 
of the country. The patient’s methylprednisolone 
was decreased to 62.5 mg on his 5th infusion 
and discontinued on his 8th infusion. He did 
not experience any infusion reactions during his 
remaining 2 infusions (Figure 6).

 
Figure 6. sUA levels in Patient 6 throughout the 
course of pegloticase treatment.

Patient 7

Patient 7 is a 41-year-old Caucasian male with a 
4-year history of gout. His comorbidities include 
hypertension and hyperlipidemia. The patient 
also had elevated liver enzymes due to non-
alcoholic liver disease. He was unable to tolerate 
treatment with allopurinol or febuxostat due to 
rising liver enzyme levels.

Prior to pegloticase treatment, Patient 7 had 
an sUA of 8.9 mg/dl. He was started on oral 
cyclosporine 50mg BID and given premedication 
consisting of intravenous methylprednisolone 
125 mg, IV push diphenhydramine 25 mg, and 
oral acetaminophen 1000 mg. Patient 7 achieved 
an sUA of <1.5 mg/dl after his first infusion and 
maintained this level for the remainder of his 
treatment course.

The patient’s methylprednisolone was decreased 
to 62.5 mg on his 5th infusion and discontinued 
on his 8th infusion. He did not experience any 
infusion reactions for his remaining 4 infusions 
(Figure 7).

 
Figure 7. sUA levels in Patient 7 throughout the 
course of pegloticase treatment.

Results and discussion

Immunosuppressant use

These seven cases demonstrate improved 
outcomes of pegloticase treatment for 
tophaceous gout with concomitant use of 
immunosuppressants. Patients 1-6 were treated 
with methotrexate. Patient 2 was switched to 
azathioprine and Patient 7 was treated with 
cyclosporine due to elevated liver enzymes. 
6 of the 7 patients were able to maintain low 
serum sUA throughout their treatment courses; 
Patient 1 experienced two episodes of elevated 
sUA due to missed or reduced methotrexate 
dosages. Each of the seven patients experienced 
reduction of their tophaceous burden and were 
able to complete their treatment course without 
experiencing infusion reactions.
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Several case reports have demonstrated a 
possible role for immunosuppressant use with 
pegloticase to maintain sUA levels, prevent 
infusion reactions, and avoid discontinuation 
of pegloticase therapy. In Hershfield et al’s 
2014 trial on pegloticase in 30 patients with 
refractory, symptomatic gout, 7 patients were 
organ transplant recipients. These 7 patients 
were using a variety of immunosuppressants, 
including mycophenolate mofetil, cyclosporine, 
azathioprine, tacrolimus, and cyclosporine. 6 of 
the 7 patients were able to complete therapy with 
pegloticase, compared to only 11 of 23 patients 
who were not receiving immunosuppressive 
therapies [6]. 

In a previous paper, we describe the use of 
methotrexate to allow pegloticase completion in 
two patients. In these two cases, methotrexate 
use was able to recapture function of pegloticase 
when used immediately following a spike 
in sUA levels, as well as when re-initiated 
following a lapse in methotrexate compliance. 
Additionally, Botson-Peterson describe a cohort 
of 9 patients with refractory tophaceous gout 
who underwent 4 weeks of methotrexate 
treatment prior to initiating pegloticase and 
maintained methotrexate treatment throughout 
the pegloticase course. 7 of the 9 patients 
experienced a sharp decrease in sUA (<1.5 mg/
dl) after their first infusion and were able to 
maintain low sUA levels. The other two achieved 
low sUA levels after their 2nd and 6th infusions 
and were able to maintain these levels for the 
remainder of their treatment period [12]. 

Patient 1 underwent an additional 6-month 
course of pegloticase because of residual tophi. 
After completion of his first 6 months of treatment 
the patient decided to reduce his methotrexate 
dosage of 25 mg IM to 15 mg oral due to 
developing an aversion to self-injection. Response 
to pegloticase was eventually restored after re-
initiating methotrexate 25 mg IM. While various 
studies [13] have demonstrated the effectiveness 
of concomitant use of immunosuppressive 
agents with biologics, Patient 1’s outcome 
suggests a role for escalating immunosuppressant 
dosages to recapture pegloticase response. 
This observation is supported by a study 
by Krieckaert et al. that demonstrated that 
methotrexate reduces the formation of anti-
adalimumab antibodies in a dose-dependent 
manner [14]. However, the role for increasing 

dosages of immunosuppressants following the 
development of anti-drug antibodies, such as 
in episodes of non-compliance, requires further 
study. Of note, Patient 5’s methotrexate was 
reduced from 15 mg to 10 mg due to elevated 
liver enzymes. Yet, he was able to maintain an 
adequate response to pegloticase with low sUA 
throughout his treatment. We speculate that 
the patient never developed anti-pegloticase 
antibodies since the initiation of methotrexate; 
the reduction of methotrexate still provided 
adequate immunosuppression.

Although Patient 2 was initially treated with 
methotrexate 15 mg oral, she was switched 
to azathioprine 50 mg BID due to fatigue; 
methotrexate is known to cause fatigue in 50-
75% of users, 20% of whom suffer severe fatigue 
[15]. The use of azathioprine has been previously 
shown to be successful [9]. Berhanu et al. describe 
a case of refractory tophaceous gout treated 
with pegloticase and concomitant low-dose 
azathioprine, in which pegloticase effectively 
maintained low serum uric acid levels and was 
well-tolerated for 98 weeks. Two instances of 
azathioprine noncompliance were followed by 
increased sUA levels, but these declined following 
reinstitution of azathioprine. The benefit of 
azathioprine use in the formation of anti-drug 
antibodies, specifically against infliximab and 
adalimumab, has also been demonstrated in a 
randomized, double-blind trial by Colombel et 
al and a multicenter prospective cohort study by 
Vermeire et al. [16,17].

Patient 7 was given cyclosporine 50 mg BID 
instead of methotrexate due to elevated liver 
enzymes caused by non-alcoholic steatosis. 
Freyne et al. similarly described a heart transplant 
recipient treated daily with mycophenolate 
mofetil and cyclosporine who was able to 
complete a 38-week course of pegloticase 
infusions without experiencing gout flares or 
infusion reactions [8]. 

It appears that multiple immunosuppressants 
are able to suppress the immune response 
to pegloticase. Indeed, Bunescu et al. and 
Tabrizi et al. have previously discussed the 
effect between anti-proliferative and biologic 
agents and showed that concomitant use of 
these medications is associated with higher 
bioavailability of anti-TNFs [18,19]. We believe 
that improved outcomes can be achieved by 
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tailoring the specific immunosuppressant used 
to an individual patient’s needs.

Steroid discontinuation

We report an interesting phenomenon that we 
believe merits further exploration. According 
to the drug manufacturer’s guidelines for 
pegloticase use, IV corticosteroids are indicated 
prior to each infusion to reduce the possibility 
of infusion reaction [20]. However, as we gained 
experience treating patients with refractory 
gout using pegloticase and concomitant 
immunosuppressive medications, we discovered 
that we could lower and eventually discontinue 
the use of steroids in premedication. We believe 
this is particularly significant because steroid 
exposure has significant acute and chronic side 
effects [21-23]. 

This was first observed with Patient 2. The high 
dosage of methylprednisolone 125 mg IV in 
her premedication exacerbated her diabetes. 
We elected to decrease her methylprednisolone 
dosage to 62.5 mg IV on her 2nd infusion 
and further reduce it to 31.25 mg IV on her 
3rd infusion. Methylprednisolone was then 
discontinued on her 4th infusion; she did not 
experience any infusion reaction throughout her 
treatment course.

Owing to our experience with Patient 2, 
we decreased and ultimately discontinued 
methylprednisolone in the majority of the 
patients. The timing of steroid dosage reduction 
and discontinuation was performed at the 
administering physician’s discretion. None of 
the patients experienced infusion reactions after 
lowering their methylprednisolone dosage.

Overall, these 7 cases support the concomitant 
use of immunosuppressants with pegloticase 
to prevent infusion reactions, potentially 
indicating suppression of anti-pegloticase 
antibodies. Assuming anti-pegloticase antibodies 
are adequately suppressed, the necessity of 
prolonged steroid use in premedication comes 
into question. Given the many adverse effects of 
prolonged steroid use and that there have been 
no instances of infusion reaction in our patients, 
we believe that steroids may be eliminated as 
a premedication after the first 2-3 months of 
infusions, when most infusion reactions occur 
[24]. 

This case series has potential limitations. 
Although the various immunosuppressants used 
were considered effective and produced similar 

patient outcomes, cyclosporine and azathioprine 
were only used in one patient each. This small 
sample size requires further research into the 
efficacy of the immunosuppressive medications. 
Additionally, the timing and collection of sUA 
levels was inconsistent due to various patient 
schedules and compliance. Lastly, the timing of 
the discontinuation of steroids in premedication 
was performed at the administering physician’s 
discretion; exact timing of steroid dosage 
reduction and discontinuation requires further 
study.

Currently, a prospective study, “Study Of 
Pegloticase Plus Methotrexate In Patients With 
Uncontrolled Gout,” is being conducted with 
Botson and Peterson’s protocol [25]. The study’s 
goal is to examine the use of immunosuppresive 
medication administered four weeks prior to 
treatment with pegloticase. Our cases suggest 
that immunosuppressive medication may be 
effectively initiated at the time of the first infusion. 
Additionally, it seems that immunosuppressive 
medication may be tailored to a patient’s needs, 
potentially allowing alteration of the dose, 
route, or type of medication used. While larger 
scale studies are warranted to further explore 
this method, the prospect of reducing exposure 
to immunosuppressive therapies may have the 
added benefits of increasing patient compliance, 
decreasing infection risk, and minimizing 
potential adverse effects.

Conclusion

Prophylactic use of immunosuppressive therapy 
with pegloticase may enable sustained treatment 
and improve outcomes. Concomitant use of 
immunosuppressive therapy with pegloticase 
may play a role in preventing infusion reactions, 
allow reduction of steroids in pre-medication, 
and result in improved outcomes. We have 
demonstrated that immunosuppressive therapy 
may be initiated on the day of the first infusion. 
Additionally, therapy does not seem to be 
confined to a single immunosuppressant. Thus, 
immunosuppressive therapy may be tailored 
to a patient’s needs. The use of concomitant 
immunosuppressants with pegloticase treatment 
warrants further study. Immunosuppressive 
therapy seems to show the ability to recapture 
pegloticase response after development of anti-
drug antibodies. The use of immunosuppressants 
to prevent anti-drug antibody formation, 
recapture pegloticase efficacy, and reduce 
discontinuation rates warrants further study.
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