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Abstract
Introduction. Tumor necrosis factor-α inhibitors (TNFI) are commonly used today to treat a wide variety of
immune-mediated disorders. These medications are
linked with an increased risk of mycobacterial, viral,
and fungal infections, and some society guidelines
recommend screening for tuberculosis, hepatitis B
and C, human immunodeficiency virus, and active
life-threatening fungal infections. Patients are also
commonly screened for coccidioidomycosis in Arizona.
Available information regarding coccidioidal infection
in the setting of TNF-I is limited to few case reports
and retrospective studies. The aim of our study was
to determine the number of coccidioidal seropositive
patients identified on screening; and to describe what
evaluation, treatment, and follow-up transpired for these
individuals.
Methods. We electronically searched for all patients
receiving TNF-I from 9/4/2010 to 4/22/2015. The
records for seropositive patients were then reviewed in
detail.
Results. 2218 individuals received TNF-I, 994 of
whom had screening labs, and 837/994 (84%) had
screening coccidioidal serologies performed. Of these,
66/837 (7.9%) were seropositive and 55/837 (6.6%)
met inclusion criteria. 19/55 (35%) were found on
initial (pre-TNF-I) screening, 10/55 (18%) on annual
screening, and 26/55 (47%) were identified when
symptoms were evaluated. Of the 29 new diagnoses of
coccidioidomycosis found on screening, 5 (17%) were
diagnosed with probable coccidioidomycosis, 5 (17%)
were diagnosed with possible coccidioidomycosis, 5
(17%) were diagnosed with asymptomatic seropositivity,
and 14 (48%) were diagnosed with EIA IgM of uncertain
significance. Of these, 8 (28%) had their TNF-I not
started or discontinued and 12 (41%) were started on
an anti-fungal at the time of their diagnosis. Overall,
there were no cases of dissemination or reactivation in
follow-up.
Conclusions. Significant resources are used to screen
asymptomatic patients prior to and during TNF-I therapy,
but infrequently identify active coccidioidal infections
that might not have otherwise been identified.

Introduction
Tumor necrosis factor-α inhibitors (TNF-I) are
commonly used today to treat a wide variety
of immune-mediated disorders. There are
five TNF-Is on the market today: infliximab,
adalimumab, etanercept, certolizumab pegol, and
golimumab. These medications are associated
with an increased risk of infections, including
mycobacterial and certain fungal diseases.
Due to the risk of infectious diseases in TNF-I
recipients, sub-specialty societies have published
guidelines for infectious disease screening,
including hepatitis B, hepatitis C, and tuberculosis,
prior to the initiation of TNF-Is and other
biologics. Although not articulated specifically in
society guidelines, some medical practices in the
Coccidioides-endemic areas, including our own,
have added coccidioidomycosis screening in their
infectious disease screening protocols prior to the
initiation of TNF-Is
Coccidioidomycosis is an infection caused by
dimorphic fungi of the genus Coccidioides, which
are endemic to southern Arizona, the southern
and central valleys of California, southwestern
New Mexico, and west Texas in the United States.
Coccidioidomycosis most commonly presents as
a self-limited pulmonary infection. Extrathoracic,
disseminated disease can also occur, particularly
in immunosuppressed patients. Little information
exists regarding coccidioidomycosis infection in the
setting of TNF-I therapy, and what is available is
limited to case reports and retrospective studies.

Objectives
1. To determine the number of patients who
screen positive for coccidioidomycosis of all
patients who are screened.
2. To determine what interventions took place for
those with positive serologies.
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Methods
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Discussion

Results

A retrospective chart review was conducted September 4, 2010
to April 22, 2015. We electronically searched for all patients on
TNF-I. Of these, we extracted those with ≥1 coccidioidal serology
checked and those with ≥1 positive coccidioidal serology. Patient
charts of those on TNF-I with positive coccidioidal serologies
were than reviewed further. Exclusion criteria included: (1) cases
of coccidioidomycosis diagnosed after TNF-I discontinued, and
(2) cases with pre-existing diagnosis of coccidioidomycosis prior
to TNF-I.

Figure 1
2218 on TNF-I

837 had coccidioidomycosis
serologies checked
Exclusion criteria:

Table 1
Coccidioidomycosis Diagnosis
Proven

66 had positive coccidioidomycosis
serologies
Definition

55 had positive coccidioidomycosis serologies and met
inclusion criteria

Biopsy or culture positive
Positive symptoms, imaging, and
serologies

Probable

Possible

Positive serologies and symptoms or
imaging

Asymptomatic Seropositive

CF, ID, or EIA IgG positive, without
symptoms

EIA IgM of Uncertain Significance

2 cases diagnosed after
TNF-I discontinued and
9 cases with pre-existing
diagnoses prior to TNF-I

19 cases diagnosed on
pre-screening

10 cases diagnosed on
annual screening

29 cases diagnosed on all
screening

Only EIA IgM positive, without
symptoms

Results
2218 individuals received TNF-I, 994 of whom had screening
labs, and 837/994 (84%) had screening coccidioidal serologies
performed. Of these, 66/837 (7.9%) were seropositive and
55/837 (6.6%) met inclusion criteria. 19/55 (35%) were
found on initial (pre-TNF-I) screening, 10/55 (18%) on annual
screening, and 26/55 (47%) were identified when symptoms
were evaluated. Of the 29 new diagnoses of coccidioidomycosis
found on screening, 5 (17%) were diagnosed with probable
coccidioidomycosis, 5 (17%) were diagnosed with possible
coccidioidomycosis, 5 (17%) were diagnosed with asymptomatic
seropositivity, and 14 (48%) were diagnosed with EIA IgM of
uncertain significance.

26 cases diagnosed by
symptoms

Diagnoses

Proven
Probable
Possible
Asymptomatic
Seropositive

0
5
5
5

EIA IgM of
Uncertain
Significance

14

Total

29

NA
1/5 (20%)
2/5 (40%)
5/5 (100%)

11/14 (79%)

Number of
Cases Found
on Annual
Screening

TNF-I Never
Started1

TNF-I
Discontinued2

Antifungal
Started

Cases of
Dissemination
or Reactivation3

NA

NA

NA

NA

NA

4/5 (80%)
3/5 (60%)
0/5 (0%)

3/14 (21%)

0/1 (0%)
2/2 (100%)
1/5 (20%)

0/11 (0%)

Unfortunately, the generalizability of the conclusions of this study was limited
by many factors, including the retrospective study design and relatively small
sample size. First of all, although patient charts of the TNF-I recipients with
positive coccidioidal serologies were reviewed in detail, we did not review the
charts of the 837 TNF-I recipients who had at least one coccidioidomycosis
serology checked during the study period. Therefore, among the 837 patients,
it would be impossible to differentiate which of these patients had coccidioidal
serologies checked for screening purposes or as further work-up due to the
development of symptoms consistent with the disease. Secondly, we were
unable to account for our exclusion criteria in the 837 TNF-I recipients who had
coccidioidomycosis serology checked. Thirdly, many of the patients in our chart
review had physicians outside our institution managing their TNF-I and had
established care at our institution for reasons outside of the diagnosis pertaining
to their TNF-I. As a result, any screening studies done in regards to their TNF-I
were not available in our EMR.
In conclusion, significant resources are used to screen asymptomatic patients
prior to and during TNF-I therapy, but infrequently identify active coccidioidal
infections that might not have otherwise been identified.

Figure 2
Number of
Number
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of Cases
Pre-Screening

This study represents the first attempt at examining the utility of screening
for coccidioidomycosis in the context of TNF-I. Overall, few cases of
coccidioidomycosis were identified on both pre-screening and annual screening
in the context of TNF-I. Of the few cases identified, almost half (48%) fell into
the category of “EIA IgM of uncertain significance,” an immunoassay that is
interpreted with caution in asymptomatic patients given its propensity for false
positive results. It is notable that the percent of positive coccidioidomycosis
cases found on TNF-I screening is comparable to (1) the percent of positive
cases found with other infectious disease screening, and (2) the percent of
positive cases found when screening a healthy population. Furthermore, despite
coccidioidomycosis screening in the context of TNF-I, some cases are still
diagnosed later when patients present with symptoms of disease.

3/4 (75%)
2/3 (66%)
NA

0/3 (0%)

5/5 (100%)
2/5 (40%)
3/5 (60%)

2/14 (14%)

0/5 (0%)
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