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Double Trouble in the Pericardium: A Rare Co-Infection
of Tuberculosis and Tularemia Leading
to Cardiac Tamponade
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Abstract

Cardiac tamponade attributed to co-infection with multiple pathogens
is rare. A 40-year-old man who migrated from India 10 years prior with
no medical history presented with a progressive dyspnea, night sweats,
intermittent fevers, weight loss over a 3-month period, and a cough.
An echocardiogram revealed cardiac tamponade and further biopsy
revealed necrotizing granulomas with diffuse necrotic lymphadenopa-
thy. Early anchoring bias led to an extensive tuberculosis (TB) workup
which was initially negative. However, after broadening the differential,
a co-infection of tularemia and latent extrapulmonary TB was identi-
fied as the etiology of cardiac tamponade. While tularemia in the setting
of immunodepression has been identified as a cause for pericarditis,
there is no current literature of a tularemia and TB co-infection causing
cardiac tamponade. This case highlights the importance of expanding a
differential diagnosis when the presentation does not fit the diagnosis,
especially when a delay in management can be consequential.
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Introduction

Pericardial effusions have diverse etiologies, with malignancy,
uremia, and infection among the most common causes [1-5].
Cardiac tamponade is a life-threatening complication of peri-
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cardial effusion that requires urgent intervention (pericardial
drainage) [6-9]. While tuberculous pericarditis [10-12] is a
well-established cause of pericardial effusion (especially in
regions where tuberculosis is endemic), tularemia (Francisella
tularensis infection) is an exceedingly rare etiology. We pre-
sent the first documented case of co-infection with F. tularen-
sis and Mycobacterium tuberculosis manifesting as pericardial
effusion with cardiac tamponade.

Case Report

A 40-year-old man who immigrated from India 10 years prior
with no significant past medical history presented with 3 months
of progressive dyspnea, night sweats, intermittent fevers, cough,
loss of appetite, and significant weight loss. He denied recent
travel, known sick contacts, or relevant occupational exposures.

On admission, he appeared diaphoretic and was tachycardic
(115 bpm). A chest X-ray revealed a moderate right pleural ef-
fusion and associated right basilar atelectasis. Initial laboratory
studies showed mild electrolyte abnormalities, including hy-
ponatremia (131 mmol/L), hypokalemia (3.3 mmol/L), hypoc-
alcemia (6.1 mg/dL), and mildly elevated aspartate aminotrans-
ferase (48 U/L). Initial cardiac evaluation including troponin
and brain natriuretic peptide was normal, and electrocardiogram
was remarkable only for sinus tachycardia. Initial transthoracic
echocardiogram (TTE) on admission showed a moderate peri-
cardial effusion without tamponade physiology.

Due to elevated D-dimer (12.69 pg/mL FEU) and wors-
ening respiratory status, computed tomography (CT) pulmo-
nary angiogram was performed, ruling out pulmonary embo-
lism but revealing right pleural effusion, pericardial effusion,
a pulmonary nodule, nodular peritoneal thickening, omental
infiltration, and extensive mediastinal and retroperitoneal
lymphadenopathy (Figs. 1 and 2), suggestive of metastatic
malignancy or granulomatous disease. Thoracentesis yielded
1.2 L of serosanguinous fluid, with analysis notable for exu-
dative characteristics: total cell count 1,079 x 10%L (17%
neutrophils, 55% lymphocytes), glucose 75 mg/dL, pH 7.57,
lactate dehydrogenase 634 U/L, protein 4.4 g/dL, red blood
cell (RBC) 12 x 10%L, and elevated adenosine deaminase
(ADA) at 48 U/L. Initial microbiological studies, includ-
ing M. tuberculosis polymerase chain reaction (MTB-PCR),
Gram stain, bacterial and fungal cultures, and acid-fast bacilli
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Figure 1. Computed tomography scan of the chest. Large bilateral
pleural effusions with adjacent atelectasis and scattered pulmonary
nodules (red arrows).

(AFB) smears, were negative. Subsequent labs were notable
for metabolic disturbances (persistent hypocalcemia, hypogly-
cemia, hypomagnesemia), undetectable vitamin D (< 3.5 ng/
mL), and elevated inflammatory markers (C-reactive protein
3.62 mg/dL and lactate 3.2 mmol/L). Malignancy markers (car-
bohydrate antigen 19-9 (CA19-9), carcinoembryonic antigen
(CEA), and alpha-fetoprotein (AFP)) were unremarkable.

The patient continued to deteriorate, developing hypoten-
sion, high-grade fevers (up to 102.3 °F), severe tachycardia
(160 bpm), and acute respiratory distress. Repeated TTE dem-
onstrated rapidly progressing pericardial effusion with tampon-
ade physiology (Fig. 3; Supplementary Material 1, jmc.elmer-
pub.com), requiring two urgent pericardiocenteses followed
by a surgical pericardial window placement. Histopathology
obtained by surgery from the retroperitoneal lymph nodes and
pericardial biopsies revealed necrotizing granulomas (Fig. 4).
Throughout the hospital stay, extensive infectious, autoim-
mune, and rheumatologic evaluations were largely negative or
noncontributory. Though the QuantiFERON-gold was initially
negative, the clinical suspicion of tuberculosis (TB) remained,
thus prompting a consult to Infection Disease for concerns of
culture-negative TB. In addition, we pursued other infectious
causes of granulomatous diseases and agglutination serologies
showed elevated F. tularensis antibodies (IgM 48 U/mL, anti-
body titer rising from 1:80 to 1:160).

The patient was empirically treated with a 21-day course
of ciprofloxacin for tularemia. Approximately 6 weeks after
presentation, repeat pleural fluid studies ultimately returned
positive for MTB-PCR, confirming concomitant TB. He sub-
sequently started a 6-month rifampin, isoniazid, pyrazinamide,
and ethambutol (RIPE) therapy regimen (Fig. 5).

Discussion

This case represents an unprecedented co-infection of M. tuber-

Figure 2. Computed tomography scan of the chest. (a) Enlarged lymph
node within the anterior mediastinum measuring up to 1.0 cm in the
short axis with central hypodensity concerning for necrosis (red arrow).
(b) An enlarged retro-crural lymph node measuring up to 0.9 cm in the
short axis (red arrow).

culosis and F. tularensis (tularemia) causing pericardial effusion
with progression to cardiac tamponade. To our knowledge, no
prior report has documented TB and tularemia concurrently in-
fecting the pericardium. Analysis of the pericardial fluid, along
with pericardial tissue revealing necrotizing granulomas, a hall-
mark of granulomatous infection, immediately raised suspicion
for tuberculous pericarditis [13]. Recognizing these granulomas
was diagnostically valuable - their presence effectively ruled out
purely idiopathic or viral pericarditis and directed our workup
toward specific infections.

An unexpected aspect of this case was the identification of
F tularensis as a co-infecting pathogen. Tularemia is a zoonot-
ic infection that is exceedingly rare as a cause of pericardial
disease [14]. Our patient’s epidemiological background (resi-
dence in a tularemia-endemic area of the Midwest) and clinical
course prompted us to broaden the infectious workup beyond
TB. Serological testing for tularemia was obtained given the
patient’s potential exposure risk and the presence of necrotiz-
ing granulomas, and infection was confirmed. F. fularensis has
rarely been reported as an agent of pericarditis, usually only in
the setting of severe systemic tularemia (typhoidal form) or as
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Figure 3. Transthoracic echocardiography and mitral inflow velocities at pulsed wave Doppler. (a) Transthoracic echocardiogram
showing anterior pericardial effusion. RV diastolic collapse was seen, indicating tamponade physiology. (b) Pulsed wave Doppler

showing exacerbated mitral inflow respiratory variance.

a complication of tularemic pneumonia [14]. More recent case
reports have noted that pericardial effusion can occasionally
be the sole manifestation of tularemia [14]. In our patient, it
is conceivable that an initial pulmonary tularemia (or a silent
bacteremic phase) seeded the pericardium. Pathophysiologi-
cally, tularemia can cause granulomatous inflammation in in-
volved organs much like TB; in fact, tularemic lesions may

caseate and can be mistaken for TB on histology [15, 16]. This
granulomatous response provides a plausible mechanism for
how F. tularensis infection led to the initial pericardial effu-
sion - the intense immune reaction and tissue necrosis in the
pericardium likely contributed to fluid accumulation and peri-
cardial inflammation. Additionally, F tularensis is an intracel-
lular pathogen that evades early detection; it is fastidious and
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Figure 4. Retroperitoneal lymph node biopsy. A hematoxylin and eosin-
stained section of a retroperitoneal lymph node core biopsy showing
granulomatous necrotizing lymphangitis.

often cannot be grown on standard culture media [14]. Thus,
diagnosis of tularemia typically relies on serology or special-
ized culture techniques.

In this case, initial TB studies, including MTB-PCR and
AFB smears, were negative, delaying empiric TB therapy. Per-
icardial fluid analysis showed features consistent with TB, in-
cluding an exudative, lymphocyte-rich effusion (often seen in
tuberculous pericarditis) and was notable for an elevated ADA
level [17, 18]. An ADA above about 35 U/L in pericardial fluid
is highly suggestive of TB infection (sensitivity about 90%,
specificity about 70%) [19]. Although direct identification of
M. tuberculosis from pericardial fluid is notoriously difficult
due to the paucibacillary nature of the fluid (smears are fre-
quently negative and cultures can take weeks) [19], our diag-
nostic strategy included both molecular testing and culture. In
this case, nucleic acid amplification testing aided in pointing
to TB as a subsequent infection, while pericardial fluid culture
ultimately grew M. tuberculosis. This fulfills the criteria for
definite tuberculous pericarditis (demonstration of the organ-
ism in pericardial fluid/tissue) that ultimately led to tamponade
and guided us in tailoring therapy. The early initiation of ap-
propriate therapy in our patient likely contributed to a favora-
ble outcome and highlights that early consideration of TB in
pericardial effusions saves lives [19].

Direct evidence that F. tularensis infection triggers reactiva-
tion of latent M. tuberculosis is lacking; however, there is bio-
logic plausibility for such an interaction. Both tularemia and TB
are intracellular, granulomatous infections that rely on robust
T helper-1 immune responses (interferon-y and tumor necrosis
factor-o) for containment [20, 21]. Severe infections with tu-
laremia can cause intense systemic inflammation followed by
immune dysregulation, which might compromise the host’s abil-
ity to keep latent TB in check. Analogous scenarios have been
observed in other infections (e.g., severe COVID-19), where an
acute infectious insult and the accompanying immune perturba-
tion preceded reactivation of latent TB [22]. It is therefore plau-
sible that the inflamed microenvironment and transient immune

TIMELINE

SUMMARY OF
EVENTS

Figure 5. Summary chart of events. A flowsheet to summarize the pa-
tient’s hospitalization.

imbalance caused by tularemia could unmask a quiescent TB
focus, for example, tipping a latent pericardial TB infection into
active disease. While co-infection of tularemia and reactivated
TB is exceedingly rare, the overlapping immune requirements
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Table 1. Causes of Granulomatous Disease [25, 26]

Category Diagnoses

Infectious

Mycobacterial (Mycobacterium tuberculae, Mycobacterium leprae)

Bacterial (Treponema pallidum, Bartonella henselae, Brucella, Francisella
tularensis, Listeria monocytogenes, Chlamydia trachomatis, Nocardia)
Fungal (Histoplasma capsulatum, Coccidioides spp., Blastomyces dermatitidis, Cryptococcus neoformans)

Autoimmune and
inflammatory

Malignancy Hodgkin and non-Hodgkin lymphoma
Exposure induced

Immunodeficiency Chronic granulomatous disease

Sarcoidosis, Crohn disease, granulomatosis with polyangiitis, primary biliary cholangitis, Churg-Strauss syndrome

Beryllium and silicone exposure, hypersensitivity pneumonitis

and inflammatory responses provide a credible mechanistic ba-
sis for tularemia exacerbating or revealing latent TB in an atypi-
cal location like the pericardium.

Serologic cross-reactivity between F. tularensis and other
bacteria (e.g., Brucella and Yersinia species) is documented,
potentially causing false-positive tularemia antibody results
[23]. Notably, about 6-8% of patients with tuberculous cer-
vical lymphadenitis in one endemic region had positive F
tularensis agglutination titers [24] and there are case reports
of presumed tuberculous lymphadenitis later confirmed as tu-
laremia by serology or PCR. For both acute and convalescent
phases of the disease, paired serum samples showing a sig-
nificant rise in antibody titers are considered diagnostic. The
Centers for Disease Control and Prevention (CDC) recom-
mends confirming cases of tularemia with a fourfold increase
in specific antibody titers in paired serum samples or a single
titer of 1:160 or greater in patients with compatible clinical
symptoms [23]. Most diagnoses rely on serologic testing, but
serology carries limitations, including the potential for cross-
reactivity with other gram-negative organisms. In this case,
the presence of necrotizing granulomas, a compatible clini-
cal presentation, and lack of alternative confirmed infectious
etiologies supported the diagnosis of active tularemia. How-
ever, the absence of confirmatory culture or PCR testing for
F. tularensis limits the strength of this conclusion and must be
acknowledged as a diagnostic limitation.

The coexistence of two unusual pericardial infections in
this patient underscores several important lessons. First, it em-
phasizes the diagnostic importance of tissue pathology: find-
ing necrotizing granulomas in pericardial specimens should
trigger an aggressive search for infectious causes (especially
TB) rather than attributing an effusion to idiopathic or autoim-
mune causes [13]. Early pericardial biopsy or fluid cytology
can be invaluable when initial fluid studies are nondiagnostic,
as it was in our patient. Second, this case illustrates the need
for broad differential thinking. Even in regions with low TB
prevalence, TB remains a key cause of granulomatous peri-
carditis and must be considered early. Conversely, even in a
patient in whom TB is confirmed, one should remain vigilant
for additional co-infections or atypical pathogens if the clinical
picture is not fully explained. In retrospect, our patient’s ex-
posure history and epidemiologic context (Midwestern United
States, where tularemia sporadically occurs) were clues that an
unusual zoonotic infection might be involved. By not anchor-

ing solely on a single diagnosis, we discovered the tularemia
co-infection and were able to treat it appropriately.

Conclusion

In summary, we report the first known case of concomitant
tuberculous and tularemic pericarditis presenting as cardiac
tamponade. Key diagnostic steps included prompt fluid drain-
age, meticulous pathological examination revealing caseating
granulomas, and an expanded infectious workup that identi-
fied dual etiologies (Table 1) [25, 26]. This case highlights the
importance of considering granulomatous infections early in
the evaluation of atypical pericardial effusions and not hesitat-
ing to perform invasive diagnostic procedures when indicated.
Tularemia, though an exceedingly rare cause of pericardial ef-
fusion, can mimic TB in its pathology and should be on the dif-
ferential in patients with compatible exposures or when initial
tests are inconclusive. Clinicians should maintain a high index
of suspicion for TB in pericardial disease, while also remain-
ing alert to less common co-infections. This novel case adds to
the literature by highlighting an unusual dual infection and re-
inforces the principle that necrotizing pericardial granulomas
warrant a thorough search for infectious culprits, sometimes
more than one, to ensure timely, lifesaving treatment.

Supplementary Material

Suppl 1. Transthoracic echocardiographic evidence of CT.
Transthoracic echocardiogram showing anterior pericardial ef-
fusion where early RV diastolic collapse is seen indicating CT

physiology.
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