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Abstract

Tumour necrosis factor (TNF)-o inhibitors are highly used in Romania for the treatment of
autoimmune disorders, such as rheumatoid arthritis (RA), psoriasis, inflammatory bowel diseases,
and ankylosing spondylitis. Biological therapy using TNF-« inhibitors is very effective but is asso-
ciated with an increased risk of opportunistic infections, including active tuberculosis. Here, two
cases are presented of patients with RA and psoriasis under biological therapy who developed
very aggressive forms of disseminated tuberculosis, with a rapid progression to death. The
authors conclude that patients undergoing biological therapy require thorough evaluation prior
to initiating treatment, followed by continuous and rigorous monitoring by a multidisciplinary
team during biological treatment, particularly in countries with a high incidence of tuberculosis.
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Introduction

The use of tumour necrosis factor (TNF)-o
inhibitor therapy in patients diagnosed with
autoimmune diseases, such as rheumatoid
arthritis (RA) and psoriasis, has proven
highly effective in suppressing the patholog-
ic inflammation responsible for specific
symptoms and joint damage, but is associ-
ated with a decrease in host defence against
opportunistic infections, including active
tuberculosis (TB).'* All anti-TNF drugs
are associated with an increased risk of
TB reactivation in patients positive for
latent TB infection, with a lower risk asso-
ciated with etanercept,”® and a consistent
number of cases have also been reported
from countries with a low TB incidence
(less than 20 per 100000 population per
year).” Cases of tuberculosis have been
described in patients with known RA even
before starting biological therapy, particu-
larly in countries with high incidence of
TB.® Only a few cases with rapid progres-
sion to death due to disseminated forms of
TB have been reported to date, however.”'°
Romania has a relatively high incidence of
TB (70 per 100000 inhabitants),'" and like
other countries, biological treatment is fre-
quently used, thus, monitoring of the
adverse effects of this therapy must be
very rigorous, multidisciplinary, and well
established in active national guidelines.
The tuberculin skin test (Statens Serum
Institut, Copenhagen, Denmark) and
QuantiFERON-TB Gold in-tube assay
(Cellestis Ltd, Carnegie, Victoria,
Australia) are used in Romania to screen
for latent TB infection.

Here, two cases are presented of patients
with RA and psoriasis, treated using bio-
logical therapy, who developed very aggres-
sive forms of disseminated tuberculosis.
These cases are presented due to the unusu-
al clinical features, unexpected severity, and
fast progression to death.

Case reports

Approval to publish the present findings
was provided by the Ethics committee of
the Clinical Pneumology Hospital of
Constanta (Case 1) and the Ethics commit-
tee of the Clinical Infectious Diseases
Hospital of Constanta (Case 2) and each
patient provided written informed consent
on admission to hospital.

Case |

A 72-year-old female patient was admitted
to the First Internal Medicine Department
of Constanta County Clinical Emergency
Hospital in December 2015, for fever,
chills, severe asthenia, productive cough,
polyarthralgia, with symptomatology that
had worsened over the previous 3 days.
Medical history revealed arterial hyperten-
sion dating from 2010 and stage III sero-
positive RA since November 2004. The
patient’s RA had been initially treated
with 15 mg methotrexate, oral, weekly and
anti-inflammatory drugs (500 mg naproxen
with 20 mg esomeprazole as gastric protec-
tion, both oral, twice daily). From June
2015, because of highly active disease
(Disease Activity Score 28 for Rheumatoid
Arthritis  using  C-reactive  protein
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[DAS28-CRP], 7.79), 40 mg adalimumab,
subcutancous, every other week, was
added to the regimen. Before the initiation
of adalimumab, chest X-ray was normal,
tuberculin  skin test (Statens Serum
Institut) and QuantiFERON-TB Gold in-
tube test (Cellestis) were negative, and
enzyme-linked immunosorbent assay for
human immunodeficiency virus (HIV) was
negative. Following six months of adalimu-
mab therapy, the patient was admitted into
the hospital in a conscious state with
normal body mass index (BMI, 21.1 kg/
m?), fever (38.6°C), joints with specific
deformities only, normal lung examination,
SpO, of 97%, blood pressure at 120/70
mmHg, heart rate of 100 beats per min,
and an enlarged abdomen with ascites.
Biological tests showed normal white
blood cell (WBC) count (5.910 x 10° cells/pl),
mild chronic inflammatory anaemia
(haemoglobin, 9.6 g/dl; haematocrit,
30.1%) and systemic inflammatory syn-
drome (erythrocyte sedimentation rate
[ESR], 36 mm/h; fibrinogen, 512 mg/dl).
Bacteriological examination of blood cul-
ture was sterile and sputum samples were
negative for pyogenic bacteria, fungi, and
acid-fast bacillus. Standard chest X-ray
(Figure 1) showed multiple micronodular
and nodular pale opacities, disseminated
in both lungs. The investigations
were extended using thoracic computed
tomography (CT) and revealed a bronchop-
neumonic aspect, mediastinal lymphade-
nopathy (between 12 and 20 mm), and
straight  lymph  node  calcifications
(Figure 2). Antibiotic and antifungal treat-
ment was initiated, comprising 1 g ceftazi-
dinum twice daily and 400 mg/250 ml
moxifloxacin once daily, plus 200 mg
fluconazole once daily, all administered
intravenously (i.v.). On day 4 of treatment,
ceftazidinum was replaced with 1 g merope-
nem i.v., three times daily, and the treat-
ment continued for a further 10 days,
while previous treatment remained the

Figure |. Chest X-ray from a 72-year old female
patient with rheumatoid arthritis, obtained follow-
ing 6 months of treatment with 40 mg/day adali-
mumab, every 2 weeks: X-ray shows multiple pale
nodular opacities disseminated bilaterally, particu-
larly in the upper two thirds of the thorax

.

-

e

Figure 2. Thoracic computed tomography (CT)
image from a 72-year old female patient with
rheumatoid arthritis, obtained following 6 months
of treatment with 40 mg/day adalimumab, every 2
weeks: CT image shows bronchopneumonic aspect,
mediastinal lymphadenopathies between 12 and 20
mm, and straight lymph node calcifications

same for the entire treatment duration.
This treatment regimen was without good
patient progression. Abdominal ultra-
sound, performed on the first day of hospi-
talization and repeated on day 5 due to
poor  patient progression, indicated
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Figure 3. Abdominal computed tomography (CT)
image from a 72-year old female patient with
rheumatoid arthritis, obtained following 6 months
of treatment with 40 mg/day adalimumab, every 2
weeks: CT image shows ascites, and a heteroge-
neous spleen with multiple hypoecho-

genic formations

splenomegaly with heterogeneous structure
and multiple hypoechogenic formations,
and gross ascites, confirmed by abdominal
CT (Figure 3). Exploratory paracentesis
revealed the presence of an exudate with
protein (3.7 g/dl), lactate dehydrogenase
(864 U/l), and increased adenosine deami-
nase (ADA; 93 U/l). At this hospitalization,
the repeated QuantiFERON-TB Gold test
was positive. Due to the risk of TB infection
secondary to biological therapy, enforced
by the patient’s lung images and ADA
value, a complete range of bacteriological
tests were performed. Microscopic exami-
nation of sputum was negative for acid-
fast Dbacilli. The rapid detection of
Mycobacterium tuberculosis in liquid cul-
ture from sputum specimens and ascites
liquid (tested using the BD BACTEC™
MGIT™ automated mycobacterial detec-
tion system; Becton Dickinson, Sparks,
MD, USA), which were both positive after
14 days of liquid culture, confirmed the
diagnosis of disseminated secondary tuber-
culosis, with multiple organ involvement

(pulmonary, peritoneal and possibly splen-
ic). Consequently, the patient was trans-
ferred to the Pulmonology Department,
Constanta County Clinical Emergency
Hospital, to undergo appropriate treat-
ment. Due to corroboration between clini-
cal and paraclinical factors, treatment
against TB had been initiated prior to
having bacteriological confirmation from
sputum and ascites samples in solid culture
on Lowenstein-Jensen medium, which
became positive after 40 days (positive cul-
ture with 1-30 colonies of M. tuberculosis,
antigen MPT64 positive, fully sensitive to
all TB drugs, in sputum and [++] in ascites
liquid). The first standard regime of treat-
ment, in accordance with the National
Programme for Prevention, Monitoring
and Control of Tuberculosis,'! was initiated
with: 5 mg/kg/day isoniazid, 10 mg/kg/day
rifampicin, 30 mg/kg/day pyrazinamide and
25 mg/kg/day ethambutol, all intravenous,
in perfusion (approximately 30—40 min per
drug), all administrated in the morning. In
addition, 250 mg pyridoxine, and 20 mg
esomeprazole, both oral, daily, were
added. Progression was quickly and con-
stantly unfavourable, with additional com-
plications:  upper  digestive  bleeding
(exteriorized by haematemesis) and multi-
ple organ failures (respiratory, kidney and
liver). The patient finally died following 7
days of standard TB treatment and 21 days
of hospitalization, despite all medical
efforts. The family did not consent to
an autopsy.

Case 2

A 65-year-old female patient was admitted
to the Cardiology Department of
Constanta County Clinical Emergency
Hospital in February 2016, for headache,
dizziness and thoracic pain with suspicion
of acute myocardial infarction. This patient
presented with a history of essential stage
IIT arterial hypertension (with very high
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additional risk) since 2002, diabetes mellitus
with nephroangiopathy and polyneurop-
athy treated with oral antidiabetes medica-
tions since 2006, and severe chronic
psoriasis since 2009. In the previous three
months the patient had received treatment
for severe psoriasis with psoriatic arthritis
(Psoriasis Area and Severity Index score,
23.2) comprising an anti-TNF-o0 agent:
three doses of 5 mg/kg infliximab, i.v. (at
weeks 0, 2, and 6; last dose received in
December 2016), according to an approved
RA protocol.'? Physical examination did
not reveal pathological signs. Biological
tests were without significant or specific
abnormalities: normal haemogram, fibrino-
gen, alanine transaminase, aspartate amino-
transferase, creatine kinase-muscle/brain,
creatinine, and urea, but elevated ESR
(68 mm/h), blood glucose (195 mg/dl) and
troponin level (199.2 pg/l). Myocardial
infarction was excluded, but the patient’s
general condition deteriorated during hos-
pitalization, the level of consciousness
decreased, and fever with signs of meninge-
al irritation appeared five days following
hospital admission. She was diagnosed
with acute meningoencephalitis with a
Glasgow coma scale score of 6 and was
admitted to the Intensive Care Unit.
Analyses of cerebrospinal fluid (CSF)
revealed: intense positive Pandy’s reaction
(++++), 235 cells/ul (85% polymorphonu-
clear leukocytes and 15% lymphocytes),
increased albumin (132 mg/dl), hypoglycor-
rhachia (glucose, 0.31 g/I) and hypochlor-
rhachia (chloride, 9.20 umol/1 [6.35 g/dl]).
Bacteriological examination showed the
CSF to be positive for acid-fast bacillus
(Ziehl-Neelsen staining), positive for TB
nucleic acid using GeneXpert (Cepheid,
Sunnyvale, CA, USA) with no detection
of rifampin resistance, and positive for
M. tuberculosis in liquid culture, tested
using the BD BACTEC™ MGIT™
system. Chest X-ray showed a miliary TB
pattern (not shown). The patient was

confirmed as a new case of disseminated
TB in a patient recently treated with inflix-
imab for psoriasis. Specific anti-TB chemo-
therapy with four first-line drugs, as in the
previous case (5 mg/kg/day isoniazid,
10 mg/kg/day rifampicin, 30 mg/kg/day
pyrazinamide and 25 mg/kg/day ethambu-
tol), oral administration, was started. Three
days following initiation of treatment for
TB, the patient presented upper digestive
haemorrhage exteriorized by melena.
Despite all aggressive treatment, the patient
died with cardiorespiratory failure after 16
days of hospitalization.

Discussion

Incidence of RA in Romania is approxi-
mately 1% of the general population, and
incidence of psoriasis is approximately
2%.'% In these population groups, the prev-
alence of latent TB infection remains
unknown. In patients diagnosed with RA
and psoriasis, TNF-o blockers are initiated
only in patients who are unresponsive to
conventional treatment, and after careful
exclusion of latent TB infection.>*!'%!3
Romanian guidelines stipulate that prior
to administration of biological treatment,
the patient should follow an algorithm to
identify latent TB infection, and chemopro-
phylactic treatment should be administered
for 9 months in patients who have a positive
tuberculin skin test, (tuberculin skin test, >
10 mm, and without signs of active dis-
ease).'! Despite pretreatment evaluation, it
is well known that the use of TNF-« inhib-
itor therapy is associated with an increased
risk of active TB.'*>"'> The current report
presents the cases of two female patients,
both over 65 years old, with a long history
of RA and psoriatic arthritis, who were
diagnosed with TB after starting biological
treatment, despite both being confirmed
negative for latent TB infection prior to ini-
tiation of treatment. Neither of the cases
had been recently exposed to TB, making
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it difficult to support an exogenous reinfec-
tion mechanism for TB. The possibility of a
false-negative tuberculin skin test and neg-
ative QuantiFERON-TB Gold assay need
to be taken into consideration, due to
immunosuppression caused by disease or
chronic anterior immunosuppressive thera-
py,'®"7 making the reactivation of post-
primary TB lesions more feasible.
Moreover, use of the tuberculin skin test
is more controversial for a patient with pso-
riasis due to the possibility of over-
diagnosis or ambiguous results.'® Despite
the fact that in many national guidelines
the tuberculin skin test remains the first-
line tool to screen for latent TB infection
in patients with psoriasis, it is recom-
mended that the QuantiFERON-TB Gold
test is also performed, either before or on
the same day as the Mantoux test, to
increase the accuracy of diagnosis.'®
Unusual clinical features in adults with dis-
seminated pulmonary and extrapulmonary
TB (peritoneal and meningitis), may delay
diagnosis for 5 to 15 days, leading to an
increased risk of mortality (authors’ person-
al experience). In Romania, meningitis is
more frequently observed as a complication
of primary TB in infants and is a very rare
complication in adults.'” Knowing the pau-
cibacillary character of serositis, the present
authors consider that the positive acid-fast
bacillus smear for CSF (case 2) and positive
GeneXpert and liquid culture for M. tuber-
culosis for ascites (case 1) reflect the severity
of the disease. Published studies report a
positive rate for acid-fast bacillus smear in
TB meningitis of between 37 and 58%.2%%!
For both cases reported in the current
study, death was considered to be related
to disseminated TB, and it is unclear wheth-
er the occurrence of superior digestive hae-
morrhage  aggravated the  patients’
prognosis. The anti-TB treatment cannot
be directly associated with this haemor-
rhage complication, as administration was

intravenous in case 1, and the complication
preceded the start of treatment in case 2.

Medical professionals should be aware
of the unusual pattern of TB in patients
undergoing biological treatment.”> For
example, extrapulmonary or disseminated
tuberculosis are more frequently observed
in patients treated with TNF-o inhibi-
tors.”** A review of 70 cases of TB that
developed after treatment with infliximab
showed an increased proportion of extrap-
ulmonary TB (56% versus 18%) and dis-
seminated diseases (18% versus 2%),
when associated with a severe immunosup-
pression status (including HIV positivity).>?
The four deaths out of 70 patients in this
study were related to TB,?? however, in
patients receiving biological treatment,
very few deaths related to TB have been
reported in the literature.”'°

The number of TB cases has been
reported in the literature to be higher for
infliximab than adalimumab,?>** however,
two studies (one French and one English)
reported that the incidence of TB was
higher for adalimumab.>® The interval
from starting anti-TNF-o treatment until
TB onset was 6 months in the present first
case (treated with adalimumab), which was
shorter than in a published study reporting
median time to TB onset of 18.5 months for
11 patients treated with adalimumab,® and
was more comparable with timeframes
reported for patients treated with inflixi-
mab.>?>*  Clinical deterioration despite
specific anti-TB  treatment has been
reported in cases of RA treated with adali-
mumab, due to a paradoxical reaction
involving the lungs, with acute respiratory
failure attributed to the recurrence of dis-
ease in the absence of biological treat-
ment.>***?” The onset of paradoxical
reaction is considered one month after TB
diagnosis and treatment.>*?” In the present
cases, it is difficult to maintain that death
was attributed to a paradoxical reaction,
because it occurred soon after starting the
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anti-TB treatment (7 days for case 1, and 3
days for case 2), but after 4 weeks from the
last dose of adalimumab and 8 weeks from
the last dose of infliximab. Unfortunately,
procalcitonin level, a possible diagnostic
and prognosis marker for paradoxical reac-
tion,”® was not tested in either case. The
moment of restarting therapy with TNF-a
inhibitors during or following the end of
anti-TB treatment differs between guide-
lines. It is possible to restart after 2
months,”® but it is mandatory to pay close
attention to TB evolution during
follow-up.

In conclusion, because of the high
endemic value of TB in Romania,*® and
given the severe forms presented by these
cases, there is ongoing discussion as to
whether or not chemoprophylaxis with iso-
niazid should be provided in all cases before
anti TNF-o treatment, even if the first
screening excludes latent TB infection. In
addition, old age, female sex, long history
of autoimmune disease, and association of
other comorbidities, such as diabetes, diges-
tive haemorrhage, and HIV infection, could
be risk factors for developing disseminated
and lethal forms of TB during biological
treatment with infliximab and adalimumab.
Etanercept may be a more beneficial anti-
TNF-o treatment given its relatively low
incidence rate of TB, for patients in which
this therapy is mandatory.®!

In cases at high risk of TB reactivation,
the choice of a non-anti-TNF targeted bio-
logic is advisable.®!
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