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CASE STUDY SERIES IN IBD

Cytomegalovirus Colitis in a Patient With Ulcerative Colitis With Loss
of Corticosteroid Response Upon Upadacitinib Initiation
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ytomegalovirus (CMV), a member of the
‘ Herpesviridae family, affects 60% to 90% of

individuals worldwide.! Primary infection often
occurs in childhood or adolescence, characterized by
mild symptoms followed by a prolonged period of viral
latency. Immunocompromised hosts with greater T-cell
dysfunction are at a higher risk of viral reactivation and
development of systemic disease.? The risk and sequelae
of CMV infection in immunocompromised patients
such as transplant recipients are well documented in
the literature and are characterized by a diverse range of
symptoms, including CMV colitis. In contrast, several
meta-analyses have shown that CMV disease in immuno-
competent individuals is rare, potentially self-resolving,
and not well understood.>*

CMYV colitis is a common manifestation of CMV
disease in immunocompromised individuals.? Although
CMV colitis requires antiviral therapy in severely immu-
nocompromised patients, the effect of CMV infection
in patients with ulcerative colitis (UC) and the role of
antiviral treatment remain unclear. Individuals with UC
who are female (assigned at birth), with pancolitis, shorter
disease course (<60 months), and on chronic immuno-
suppressive regimens (eg, corticosteroids) appear to be at
higher risk for CMV reactivation, and thus CMV colitis.’
Current data suggest that patients with UC and CMV
have greater rates of corticosteroid-resistant disease® and
potentially higher rates of colectomy.’ With the develop-
ment of new immunomodulators such as Janus kinase
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(JAK) inhibitors for management of immune-mediated
disease, it is increasingly imperative that clinicians under-
stand the risk associated with CMV reactivation as well
as the treatment protocol and long-term outcomes for
patients with UC.

The current case report presents a teenage male
with UC who was previously corticosteroid responsive
and developed corticosteroid resistance with concurrent
upadacitinib (Rinvoq, AbbVie) initiation and was sub-
sequently found to have CMV colitis. The patient was
treated with antiviral therapy and achieved clinical remis-
sion of his UC with upadacitinib monotherapy.

Case Report

A 15-year-old male was diagnosed with ulcerative pan-
colitis at age 14 years and achieved clinical remission
with corticosteroid and aminosalicylate therapy. Within
10 months of weaning off corticosteroid therapy, he
developed hematochezia and underwent a colonoscopy
showing right-sided colitis with biopsies showing chronic
moderately active colitis to the distal transverse colon. He
achieved clinical remission with corticosteroid therapy
initiation and was transitioned to anti~tumor necrosis
factor (anti-TNF) therapy. After induction with anti-
TNF therapy, he was unable to wean from corticosteroid
therapy and required hospitalization owing to severity
of his symptoms and extreme anemia. His laboratory
workup showed a therapeutic anti-TNF level without
evidence of anti-TNF antibodies.

He was reinitiated with corticosteroid therapy and
transitioned to upadacitinib. Immediately after ini-
tiation of upadacitinib, the patient had a sustained 5-day
improvement in his symptoms with a decrease in his
daily Pediatric Ulcerative Colitis Activity Index (PUCAI)
score from 60 to 20. After 5 days, however, his symptoms
recurred (hematochezia, abdominal pain, tenesmus) and
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Figure 1. Colonoscopy of a 15-year-old male with
ulcerative colitis and cytomegalovirus colitis receiving
upadacitinib. Macroscopic findings in the descending
colon show edematous and granular mucosa with decreased
vascular pattern, increased exudate, and contact bleeding.

he was unable to achieve clinical remission despite high-
dose corticosteroid therapy. He then underwent repeat
colonoscopy. His endoscopic workup revealed Mayo score
2 to 3 pancolitis (Figure 1) with cecal sparing, and biopsies
were consistent with chronically moderately active colitis.
There were no histologic signs concerning for CMV on
initial hematoxylin and eosin (H&E) examination (Fig-
ure 2). Per clinical request, immunostaining for CMV was
performed, which showed positive CMV staining in the
sigmoid and descending colon (Figure 3); retrospectively,
definitive viral cytopathic effect was not seen on H&E
stain. Subsequently, quantitative CMV polymerase chain
reaction resulted in 4.8 log,, copies of the CMV genome

per mL. In consultation with the infectious disease ser-
vice, he was initiated on enteral valganciclovir and weaned
off corticosteroid therapy.

At a 6-week follow-up visit, the patient had achieved
clinical remission of his UC with an undetectable CMV
viral load. Valganciclovir was discontinued and he com-
pleted an 8-week induction course of 45 mg upadacitinib.
He is currently in clinical remission on 30 mg upadaci-
tinib monotherapy with a PUCAI score of 0. Repeat
colonoscopy has not yet been performed.

Discussion

CMV disease in immunocompetent patients remains
exceedingly rare. Patients with UC, however, have vary-
ing degrees of immunocompromise owing to the patho-
physiology of inflammatory bowel disease (IBD) as well
as the immunomodulator therapies used to treat this
condition. Notably, patients with UC have an aberrant
T-cell response mediated by natural killer lymphocytes
that result in increased cytotoxic cytokines and impaired
mucosal immunity, perhaps predisposing them to oppor-
tunistic infections such as CMV.” In addition, chronic
corticosteroid therapy (>1 month) has been associated
with greater risk of CMV reactivation,® which was sup-
ported by in vitro studies showing stimulatory effects of
corticosteroids on CMV replication.” One study showed
an almost 3-fold (odds ratio, 2.951; P<.001) increase in
CMYV disease in patients with IBD treated with corticoste-
roids and a near 2-fold (odds ratio, 1.86; P=.030) increase
in those treated with immunomodulators. Notably, there
was no association with TNF antagonist use.'

An additional risk factor for CMV disease in this
patient may have been the addition of upadacitinib.
The development of JAK inhibitor therapies has further

Figure 2. Hematoxylin and eosin examination (40x [A] and 100x [B] magnifications) of biopsies obtained from the descending

colon show increased lamina propria inflammation and modest basal plasmacytosis consistent with chronic colitis; neutrophilic

inflammation was seen in other areas. Viral cytopathic effect is not identified; Figure 2B is from the same area as Figure 3A.
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Figure 3. Immunohistochemical staining (100x [A] and 600x [B] magnifications) for cytomegalovirus on biopsies
obtained from the descending colon show scattered positive nuclear staining in lamina propria cells that is diagnostic of

cytomegalovirus infection. Figure 3B shows unequivocal nuclear staining.

diversified treatment modalities for these complex
immune-mediated diseases. With their advent, however,
new pathways exist for opportunistic pathogens to cause
systemic disease. JAK proteins are important enzymes in
intracellular signaling pathways associated with immune-
mediated inflammatory responses. Inhibition of these
proteins has shown efficacy in the management of various
autoimmune diseases, including IBD. The development
of varicella zoster virus in patients treated with nonselec-
tive JAK inhibitors (eg, tofacitinib [Xeljanz, Pfizer]) has
now been well documented." Current studies suggest
that inhibition of the JAK proteins may lead to decreased
efficacy of varicella zoster virus—specific effector T cells.!

Upadacitinib, a selective JAK1 inhibitor, has also
shown great efficacy in the treatment of IBD." The role
of JAK1 inhibition in patients with UC and CMV infec-
tion, however, is not understood. In the initial safety and
efficacy studies, CMV colitis and viremia were reported as
rare adverse events.”> More recent case reports include a
similar case of CMV colitis in a pediatric patient receiving
upadacitinib' as well as CMV retinitis in an adult patient
treated with upadacitinib for rheumatoid arthritis.”
Given that JAK1 activity leads to robust downstream sig-
naling, the precise connection between JAKI inhibition
and higher rates of CMV colitis remains unclear.

It must be noted that no causal relationship has been
shown between JAK inhibition and CMV viremia. In
pediatrics, the use of JAK inhibitors is usually reserved
for treatment-refractory IBD. Furthermore, greater dis-
ease severity has been shown to be an independent risk
factor for development of CMV disease. As such, the
occurrence of CMV in patients receiving JAK inhibitors

may reflect their disease severity rather than exposure to
these medications.

The gold standard method for diagnosis of CMV
colitis has also been widely studied without a consensus
protocol.’®'” The current standard of practice, including
at Boston Childrens Hospital, is immunohistochemical
staining for CMV if viral cytopathic effect suggestive of
CMV infection is noted on H&E or if the requesting cli-
nician indicates high suspicion for CMV based on clinical
and/or endoscopic findings. Notably, however, multiple
studies have now shown that standard H&E staining
lacks adequate sensitivity to accurately diagnose CMV
colitis. Rather, immunohistochemical staining and viral
load polymerase chain reaction have been shown to be
more accurate in the diagnosis of CMV colitis.'®*

In this case report, the clinical suspicion for CMV
was high, owing to various factors. First, this patient
had previously been responsive to corticosteroid therapy.
Shortly before diagnosis of CMV colitis, his disease
became refractory to those high-dose corticosteroids.
CMYV infection has been associated with corticosteroid
resistance, perhaps because of changes in specific gluco-
corticoid receptors.”® Second, this patient had a 5-day
response to upadacitinib, which was subsequently lost.
As such, the clinical index of suspicion was high for a
potential superimposed infection. Ultimately, in this case,
his CMV colitis was likely a combination of his prolonged
corticosteroid use (>6 months), exposure to upadacitinib,
short duration of illness (<60 months), and presence of
pancolitis that allowed for CMV reactivation and develop-
ment of significant disease. His viral load was elevated in
his blood, which also points to systemic disease. As such,
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the decision was made to treat this patient with antiviral
therapy, understanding that his underlying UC was being
exacerbated by concurrent CMV infection. Upon treat-
ment completion for CMV, he achieved clinical remission
on upadacitinib monotherapy.

As the use of JAK inhibitors increases in pediatrics,
more work is needed to understand the specific risk factors
associated with these medications in the pediatric popula-
tion. This case report highlights a potential association
with CMV infection. More importantly, it underscores
the importance of future work focusing on incorporat-
ing patient-specific factors to adequately risk-stratify
patients with IBD on JAK inhibitors. In addition, a focus
on better understanding when and how to evaluate for
CMV disease, as well as the development of clear treat-
ment parameters for patients with UC and CMV, remain
important areas of research, especially if the incidence
of CMV colitis increases with the introduction of new
immunomodulatory therapies.

Summary

Patients with UC demonstrate varying degrees of immu-
nocompromise owing largely to immunomodulator
medication used to treat this disease. Known risk factors
for the development of CMV colitis in patients with UC
include prolonged corticosteroid use. With the advent
of therapies such as JAK inhibitors (eg, upadacitinib),
however, these new forms of immunomodulation may
increase the risk of certain opportunistic infections in
patients with UC. This case report presents a 15-year-old
male with UC who was refractory to aminosalicylate and
anti-TNF therapies and ultimately transitioned to upa-
dacitinib with good response. After 5 days of upadacitinib
therapy, however, he developed signs and symptoms of
worsening colitis and was unable to improve on high-dose
corticosteroid therapy. Although his prolonged corticoste-
roid use was likely the strongest risk factor for developing
CMV colitis, the initial response to upadacitinib suggests
that he developed CMV colitis after addition of this JAK
inhibitor. Further work is necessary to understand the
relationship between CMV reactivation and use of JAK
inhibitor medications, yet this case reinforces several case
reports that suggest an increased risk of CMV disease in
patients treated with upadacitinib.
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