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Abstract
While .trimethoprim-sulfamethoxazole is considered first-line therapy for Pneumocystis
pneumonia prevention in renal transplant recipients, reported adverse drug reactions may

limit use and increase reliance on costly and less effective alternatives, often aerosolized
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pentamidine. We report our experience implementing a protocolized approach to
trimethoprim-sulfamethoxazole adverse drug reaction assessment and rechallenge to
optimize prophylaxis in this patient cohort. We retrospectively reviewed 119 patients
receiving Pneumocystis pneumonia prophylaxis prior to and after protocol implementation.
Forty-twompatients (35%) had 48 trimethoprim-sulfamethoxazole adverse drug reactions
documented either at baseline or during the prophylaxis period, of which 83% were non-
immune=mediatediand 17% were immune-mediated. Significantly more patients underwent
trimethoprim-sulfamethoxazole rechallenge after protocol implementation (4/22 vs. 23/27;
P=0.0001), with no recurrence of adverse drug reactions in 74%. In those who experienced a
new or recurrent reaction (26%), all were mild and self-limiting with only 1 recurrence of an
immune-mediated reaction. After protocol implementation, aerosolized pentamidine-
associated/costs were reduced. The introduction of a standard approach to trimethoprim-
sulfamethoxazole rechallenge in the context of both prior immune and non-immune-
mediated™reactions was safe and successful in improving the uptake of first-line

Pneumocystis pneumonia prophylaxis in renal transplant recipients.

Introduction

While trimethoprim-sulfamethoxazole (TMP-SMX) is considered first-line therapy for
Pneumocystis, jirovecii pneumonia (PJP) prevention in renal transplant recipients (RTRs),
aerosolized pentamidine (AP) is frequently employed as an alternative due to patient-
reported TMP-SMX adverse drug reactions (ADRs). In this context, dapsone is also often
avoided‘due to perceived antibiotic sulfonamide cross-reactivity (1). Although atovaquone,
too, is recommended as a second- (2) or third-line alternative (3), it is often not employed
due to cost (4). The additional costs and adverse effects of AP (5, 6), as well as the superior
efficacy ©F TMP-SMX (7), highlight the need to improve the uptake of selective TMP-SMX
rechallenge=We report our experience implementing a protocolized approach to TMP-SMX

ADR management to optimize PJP prophylaxis in RTRs.

Materials and Methods

This study was conducted at Austin Health, a tertiary referral renal transplant center in
Melbourne, Australia. A TMP-SMX ADR assessment and management protocol for RTRs was
developed by the Infectious Diseases and Nephrology units, in consultation with an external
expert reviewer who leads an international antibiotic allergy service (Figure 1), and

implemented in late July 2015. Common TMP-SMX ADRs were categorized as either Type-A
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(non-immune-mediated) or Type-B (immune-mediated) according to previously published
definitions (8). Following accurate ADR phenotyping, a management plan was defined for
each patient involving either (i) TMP-SMX rechallenge (ii) dapsone 100mg orally daily or (iii)
AP 300mg every 4 weeks. All oral rechallenges were performed in a supervised outpatient
settings AwlMP-SMX oral rechallenge was via a single strength tablet (80mg/400mg),
followed’by a 2-hour observation period. TMP-SMX prophylactic maintenance dosing (either
160mg/800mg daily or 3-times weekly [clinician preference]) was continued post-challenge
if no ADR was observed. Second-line prophylaxis dosing and agent choice was in accordance
with the Australian Therapeutic Guidelines: Antibiotic which recommends 1) dapsone 100mg
orally daily, followed by 2) AP 300mg every 4 weeks, and 3) atovaquone 1500mg orally daily
(3). RTRs, atpAustin Health routinely receive PJP prophylaxis for 12 months post-
transplantation and during and after treatment of rejection episodes. RTR urinary tract

infection (UTI) prophylaxis is not routine practice.

A retrospective audit of PJP prophylaxis in RTRs (Ethics Approval: LNR/17/Austin/5) was
conducted over two 12-month periods before and after protocol implementation (August
2014-July 2015 \and August 2015-July 2016). RTRs receiving PJP prophylaxis were identified
from pharmacy dispensing records. Subjects were excluded if RTRs were followed outside of
Austin Health. A PJP prophylaxis course was defined as continuous therapy until cessation
documented in the medical record. Baseline demographics and PJP prophylaxis courses
were recorded from medical and pharmacy records. Hospital day admission costs for AP

administration were ascertained from health information costings.

Results

A total of 166 RTRs were prescribed PJP prophylaxis during the study period, of which 119
(208 courses) were followed-up at Austin Health and included in the study. The majority of
patients were male (66%), having undergone their first transplant (90.8%), with a median

age-adjusted Charlson comorbidity score of 4 (IQR: 3,6) (Table 1).

Forty-two patients (35%) had 48 TMP-SMX ADRs documented during the audit period. These
included 10 patients with ADRs noted prior to their commencement of PJP prophylaxis.
Forty (83%) were Type-A ADRs including cytopenia (32/48, 67%), all in the context of
concurrent mycophenolate mofetil (MMF) and/or valganciclovir. Other Type-A ADRs

included elevated serum creatinine (SeCr) (5/48, 10%), nausea (2/48, 4%), and elevated liver
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function tests (1/48, 2%). Eight (17%) were mild maculopapular exanthem (MPE) Type-B
ADRs. Thirty-two patients (27%) in this cohort reported ADRs to any antibiotic prior to
commencing PJP prophylaxis. There was a higher number of patients with a documented
TMP-SMX ADR that underwent TMP-SMX challenge after protocol implementation
comparedmtowbefore (4/22 vs. 23/27; P=0.0001). Of the 27 patients that underwent
rechallenge, there was no recurrence of TMP-SMX ADR in 74%, including with 3 immune-
mediated ’ADRsmlnithe 26% that experienced a new or recurrent ADR, all were mild and self-
limiting with only 1 recurrent immune-mediated reaction (MPE). Dapsone was employed in
4 patients, 75% (3/4) after protocol implementation with none experiencing Type-B

immune-mediated sequelae.

There was/a non-significant reduction in RTR AP doses, from 91 (21 RTRs; median: 3 doses
per patient [IQR 1-5]), to 68 (19 RTRs; median: 2 doses per patient [IQR 1-5]) after protocol
implemeéntation. As a result, estimated AP administration costs reduced by 25%

(AUDS68,768 vs. AUDS51,387).

Discussion

Although limited by a short study period and cohort size, our findings suggest that selective
TMP-SMX fechallenge is a safe and effective method of optimizing PJP prophylaxis in RTRs,
similarto the HIV setting (9). As often seen in clinical practice, Type-A ADRs contributed to a
significant number of antibiotic allergy labels (10). Mitsides et al. (11) reported similar rates
of TMP-SMX ADR and discontinuation (38%) in 290 RTRs receiving PJP prophylaxis,
predominantly. due to SeCr rise. This rise is likely due to inhibition of tubular Cr secretion by
trimethoprim.which can result in reversible increases in SeCr higher than 35% in patients
with pre-existing renal impairment (11) and, therefore, likely to recur on TMP-SMX
rechallengez=We did not observe similar rates of SeCr rise in our cohort, possibly due to the
intermittent dose routinely used as it is likely that this ADR is dose-related (12). Although
reversible, increases in SeCr in RTRs may elicit concerns of acute rejection and therefore,
treating physicians should be aware of this phenomenon. We observed high TMP-SMX
discontinuation due to cytopenias. In many cases of presumed TMP-SMX-induced cytopenia,
the contribution of other immunosuppression agents (e.g. MMF) and antivirals (e.g.
valganciclovir), is underappreciated. Avoidance of TMP-SMX or dapsone in the setting of

these Type-A ADR histories is potentially unnecessary.
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Avoidance of antibiotic sulfonamides in patients with a history of non-antibiotic sulfonamide
allergy is largely unnecessary. Large cohort studies have demonstrated the absence of cross-
reactivity between antibiotic (TMP-SMX, dapsone, sulfadiazine) and non-antibiotic
sulfonamides (e.g. furosemide, hydrochlorothiazide, acetazolamide, oral hypoglycemics)
(13), andsaslow rate of cross-reactivity between antibiotic sulfonamides (1, 14, 15). Despite
this, clinician“avoidance remains high (13, 16). The non-antibiotic sulfonamides do not
contain thesstructural region implicated in the allergic response (i.e. N1 heterocyclic ring; an
N-containing ring attached to the N1 nitrogen of the sulfonamide group and arylamine
group at the N4 position). A greater understanding of the true rates of cross-reactivity is

likely tolincrease clinician confidence in rechallenge amongst RTRs.

In both‘eur RTR cohort and other patient groups (17, 18), rechallenge with TMP-SMX in
patients with a history of benign MPE has proven successful. Whilst desensitization is an
appropriate™alternative approach in delayed hypersensitivity (18), the immunological
mechanism for tolerance remains unknown (19), and it carries the logistical concerns of
acute care admission and additional cost. The benefits of TMP-SMX over alternative agents
include [the additional coverage of toxoplasmosis (20, 21), possibly nocardiosis (22), and
potential risk reduction of sepsis and UTls in RTRs (23). The introduction of a standard
approach tesMP-SMX ADR assessment and rechallenge resulted in an increase in TMP-SMX
utilization and reduction in AP, including associated hospital costs, and should be considered
to optimize RTR PJP prophylaxis in transplant units with appropriate expertise.
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Figure Legends

Figure 1: TMP-SMX ADR assessment and management protocol
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Table 1: Patient clinical characteristics

Patient clinical characteristics N=119
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n (%)
Age (years) at PJP prophylaxis commencement
Median (IQR) 56 (45,64)
Charlson Age-Comorbidity Index
Median (IQR) 4 (3,6)
Sex
Male 79 (66.4)
Underlying renal disease
Diabetes mellitus 23 (19)
IgA nephropathy 23 (19)
Polycystic kidney disease 13 (11)
Reflux‘nephropathy 11 (9)
Focal segmental glomerulosclerosis 10(9)
Glomerulonephritis (unspecified) 8(7)
Unknown cause 4 (3)
Renovascular 4 (3)
ANCA vasculitis 4 (3)
Hypertension 2(2)
Systemic lupus erythematosus 2(2)
Renal.calculi 2(2)
Anti-glomerular basement membrane disease 2(2)
Other 11 (9)
Indication for'PJP prophylactic course
Prephylaxis, initial 72 (60)
Prophylaxis, prolonged 27 (23)
Prophylaxis, rejection 14 (12)
Prophylaxis, secondary 6 (5)
No. renal transplants at PJP prophylaxis commencement
Median (range) 1(1-3)
Documented antibiotic ADR
- Any, prior to PJP prophylaxis commencement 32 (27)
- TMP-SMX, prior to PJP prophylaxis commencement 10 (8)
- TMP-SMX, total*— n ADRs reported 42 (35)—-48 ADRs
0 TypeA® 40 (83)
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0 Type B (immediate)* 0 (0)
0 Type B (delayed)* 8(17)

ADR, adyerse drug reaction; PJP, Pneumocystis jirovecii pneumonia; TMP-SMX,
trimethoprim=sulfamethoxazole

Patients may have >1 ADR documented either prior to or during the PJP prophylaxis period.
Total 48"'ADRs reported.

bType-A ADR are typically a non-immune-mediated dose-dependent effects (e.g.
gastrointestinal upset, serum creatinine rise).

“Type-B'ADRs are typically immune-mediated unpredictable reactions that can be both
immediate(IgE'mediated) or delayed (T-cell mediated). These delayed T-cell mediated
reactionssecansrange from mild maculopapular exanthems (MPE) to severe cutaneous

adverse/drug reactions (SCAR).

Figure 1: TMP-SMX ADR assessment and management protocol
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PJP, Pneumocystis jirovecii pneumonia; TMP-SMX, trimethoprim-sulfamethoxazole; ADR,
adverse drug reaction; G6PD, glucose-6-phosphate dehydrogenase; Gl, gastrointestinal
intolerance; SCAR, severe cutaneous adverse reaction; AP, aerosolized pentamidine

 If TMP-SMX-associated rash within last two years, can consider dapsone rather than
rechallenge

b Drug fever, acute interstitial nephritis, immune complex deposition

¢ Oral singlerdoserchallenge and observe for two hours (TMP-SMX 80mg-400mg). Patients
reviewed 96 hours post-oral challenge to ensure no serious adverse event. Repeat follow-up
as per treating physician.

4 preferred prophylaxis strategy generally TMP-SMX 160mg-800mg daily or 3 times weekly.
€ For all patients proceed with TMP-SMX desensitization or alternatively, dapsone therapy
may be employed.

"Prescribe’dapsone 100mg orally daily. Ensure G6PD deficiency screen negative prior to use.
Dapsoné'monitoring includes full blood examination to check for anemia and/or hemolysis.
Methemoglobulinemia can occur (normally symptomatic at >10%). Consider blood gas if
symptomatic (e.g. central cyanosis, short of breath). May need to reduce dose to 50mg daily
if toxicities occur. If ADR follows dapsone therapy then pentamidine usage should be
considered.

¢ For discussien on a case-by-case basis with treating unit. Avoid if TMP-SMX is the only
implicated drug in cytopenia.

" Avoid rechallenge if creatinine clearance < 40ml/min in a patient with previous renal
impairment attributed to TMP-SMX.

'Requiresspreauthorization from Infectious Diseases
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