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Abstract 

Background Necrotising granulomatous diseases of the lungs exhibit a narrow range of differential diagnoses. 
Tuberculosis accounts for most of these cases, while sarcoidosis is an uncommon entity in this group but both pos‑
sess similar clinical and radiological similarities. One must consider a diagnosis of sarcoidosis once the standard anti‑
mycobacterial medications fail to achieve a clinical improvement. The case described highlights the coexistence of 
tuberculosis and sarcoidosis which is a rare entity in the medical literature.

Case presentation A 57‑year‑old male presented with respiratory symptoms and was diagnosed with tuberculosis 
(TB) demonstrating a polymerase chain reaction (PCR) test positive showing microbial DNA in bronchial washing. 
The patient started standard anti‑TB treatment; however, he did not respond initially. Further investigations led us to 
diagnose pulmonary followed by skin sarcoidosis, based on histology. After confirmation of sarcoidosis, administered 
corticosteroids for 6 months simultaneously along with anti‑TB treatment; however, anti‑TB treatment was prolonged 
for a total of 9 months. The patient was found clinically symptomless after the completion of treatment during subse‑
quent follow‑ups.

Conclusion The use of corticosteroids as an adjunct with standard anti‑TB treatment proves beneficial effects on 
the recovery of patients having a coexistence of pulmonary mycobacterium tuberculosis and sarcoidosis disease 
conditions.
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Introduction
Tuberculosis (TB) is an infectious disease caused by 
Mycobacterium tuberculosis, with caseating granu-
loma being a hallmark. In contrast, sarcoidosis is a 
multisystem inflammatory disorder of unknown etiol-
ogy affecting the lungs and intrathoracic lymph nodes, 
non-caseating epithelioid granulomas being a hall-
mark. Nevertheless, the similarities between conditions 

histologically facilitated the search for associations 
between both diseases. It has been considered that sar-
coidosis could occur due to an immunological response 
toward mycobacterial antigen [1].

The main manifestations of both disease conditions are 
in the lungs, creating diagnostic as well as therapeutic 
complications; however, the coexistence of two condi-
tions rarely occurs. Yet, some studies have reported the 
coexistence of pulmonary tuberculosis and sarcoidosis 
[2–6]. Nevertheless, therapy for both these conditions 
differs widely; as TB is treated with anti-tuberculosis 
drugs generally and only under specific indications addi-
tion of steroids, whereas sarcoidosis is treated with 
corticosteroids and other immunosuppressive agents 
[7]. Reports are also available showing the presence of 
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mycobacterial deoxyribonucleic acid (DNA) in the tissue 
and bronchoalveolar lavage samples from patients with 
sarcoidosis [8].

It has been suggested that mycobacterial antigens could 
be a cause of sarcoidosis [9, 10]. Based on this, some 
studies have considered that tuberculosis and sarcoidosis 
are two different disease entities [8, 11, 12].

We report a case of the coexistence of pulmonary TB 
with pulmonary sarcoidosis and skin sarcoidosis. The 
bronchial lavage showed a polymerase chain reaction 
(PCR) test positive for mycobacterial DNA, while histol-
ogy of bronchial and skin biopsies revealed pulmonary 
and skin sarcoidosis respectively. Initially patient did not 
respond to the anti-TB treatment alone. However, the 
patient showed great recovery with a dual treatment of 
anti-TB for 9 months and corticosteroid for 6 months.

The case is challenging at both the diagnostic as well 
as treatment levels since both disease conditions that 
occurred in the lung, share similar symptoms and his-
topathological features. Moreover, the decision to dual 
treatment showed a great improvement as the patient 
is clinically asymptomatic after the completion of 
treatment.

Case presentation
A 57-year-old man presented with a history of short-
ness of breath and dry cough for 2 weeks in duration. His 
respiratory symptoms were of sudden onset, gradually 
progressive, and not associated with chest pain or palpi-
tations. In addition, his shortness of breath was not asso-
ciated with any diurnal variation. There was no history 
of hemoptysis, pyrexia, or weight changes. There was no 
history of contact with the COVID-19-positive case or 
tuberculosis patient. The patient took the first dose of 
the AstraZeneca/Covishield vaccine in February 2021; 
2 weeks prior to the onset of his symptoms.

He is known to have hypertension, hyperlipidemia, 
diabetes mellitus type 2, and hidradenitis suppurativa 
diagnosed in 2006 on biological therapy for 1  year in 
duration.

There was no history of recent travel or exposure to 
industrial chemicals or gases.

There is no history of similar symptoms among family 
members.

On admission, the patient was normotensive with a 
blood pressure of 136/80  mmHg and mildly tachypneic 
with a respiratory rate of 20 breaths per minute and oxy-
gen saturation of 98% on room air. Upon auscultation of 
his chest reduced air entry bilaterally with bibasal crepi-
tations. The patient was not pale nor cyanosed with no 
signs of icterus or clubbing. All other systemic examina-
tions were unremarkable.

On admission, routine investigations revealed a 
hemoglobin of 12.3  g/dL, a total count of 5440 with 
59.7% neutrophils, 19.1% lymphocytes, 5.0% eosin-
ophils, 13.8% monocytes, and a platelet count of 
225,000. His erythrocyte sedimentation rate was 
68 mm/h. He has normal urea and creatinine. The liver 
function test revealed total bilirubin of 5.5  μmol/L, 
alanine transaminase 18.3 IU/L, aspartate aminotrans-
ferase 16 IU/L, alkaline phosphatase 80 IU/L, total pro-
tein 72.9 g/L, albumin 37.2 g/L, and globulin 35.7 g/L 
(Table 1).

Chest X-ray (Fig. 1) revealed patchy bilateral infiltra-
tion. A CT pulmonary angiography (Fig.  2) revealed 
bilateral diffuse patchy consolidation with no pul-
monary embolus and few mediastinal reactive lymph 
nodes. Bronchoscopy was done, which revealed mild 
bilateral inflammation mainly in the right upper lobe 
lingula and the right middle lobe with no endobron-
chial lesion or mucous secretion. TB PCR Gene Expert 
of bronchial washing came positive for mycobacterium 
tuberculosis. Hence, the patient was started on Eth-
ambutol 1200  mg OD PO, Isoniazid 300  mg OD PO, 
Pyrazinamide 1500 mg OD PO and Rifampicin 600 mg 
OD PO.

A month later, the patient presented with similar symp-
toms as the previous admission with non-specific chest 
pain that is poorly localized and non-radiating in nature. 
A repeated chest X-ray (Fig.  3) was performed, which 
showed worsening of the patchy infiltration bilaterally. 
Hence, a high-resolution computed tomography of the 
chest (HRCT) (Fig.  4) was carried out, which revealed 
patchy bilateral areas of consolidation and ground-glass 
opacities with early changes of fibrosis and enlarged 
mediastinal and hilar lymph nodes. A repeated bron-
choscopy was done secondary to non-resolving findings 
in computed tomography of the chest with a primary 
impression of sarcoidosis. A bronchial biopsy (Fig.  5) 
was done which showed a non-caseating granuloma with 
minimal inflammatory cell infiltrate compatible with sar-
coidosis (H&E stain).

We noticed the appearance of a chronic skin lesion 
during the patient’s second admission after the chest 
symptoms. The patient was referred to dermatology for 
biopsied chronic skin lesions and the pathology report 
showed granulomatous dermatitis in keeping with sar-
coidosis. Microscopic examination of the skin biopsy 
showed multiple granulomas in the upper dermis com-
posed of epithelioid cells with few lymphocytes and occa-
sional giant cells. The stain for acid-fast bacilli is negative.

After confirmation of sarcoidosis, prednisolone treat-
ment started (30 mg OD PO) and it was tapered gradu-
ally with every subsequent monthly follow-up visit to the 
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clinic. Treatment was given for a total of 6 months from 
the onset of detection of sarcoidosis.

The patient was later discharged on antimycobac-
terial therapy alongside corticosteroid treatment on 
prednisolone 30  mg OD PO. The patient was advised 
for repeated HRCT of the chest after two months. An 
extended duration of antimycobacterial treatment was 
recommended for a total of 9  months from initiation 
and tapering down the dose of prednisolone.

A pulmonary function test was carried out as an out-
patient prior to the commencement of steroid therapy 
once the diagnosis of sarcoidosis has been established 
which showed an FVC of 3.36 (74% predicted), an 
 FEV1 of 2.81 (78% predicted) and a TLC of 4.12 (57% 
predicted). Three months later, a repeated pulmonary 
function test was carried out which showed an FVC of 

3.68 (81% predicted), an  FEV1 of 2.92 (82% predicted), 
and a TLC of 3.68 (81% predicted) (Table 2).

Repeated HRCT of the chest (Fig.  6), revealed the 
total subside of the previously noted diffuse pulmo-
nary ground-glass opacities with patchy para-hilar con-
solidations. Currently, only residual fibrotic changes 
are pointed out at the interstitial level surrounding 
the para-hilar segmental and sub-segmental bronchi 
on both sides with associated traction bronchiectasis. 
Relative left-side pulmonary volume loss is noted due 
to the underlying fibrosis with obvious upward traction 
of the left upper bronchus and mid-portion downward 
kink of the left oblique fissure due to the underlying 
fibrotic changes.

Upon subsequent follow-ups in the clinic, the patient 
symptomatically improved.

Table 1 The levels of the laboratory investigations

Laboratory investigations November 2021 July 2021 June 2021 March 2021

Electrolytes

 Sodium (136.00–145.00 mmol/L) 136 135 138 136

 Sodium (2448.00–2610.00 mg/dL) 2448 2430 2484 2448

 Potassium (3.50–5.10 mmol/L) 4.56 4.61 4.69 4.25

 Potassium (63.00–91.80 mg/dL) 82.08 82.98 84.42 76.50

Renal function tests

 Urea (2.76–8.07 mmol/L) 3.9 3.4 3.7 3.9

 Urea (49.68–145.26 mg/dL) 70.20 61.20 66.60 70.20

 Creatinine (62.0–106.0 μmol/L) 47 50 47 61

 Creatinine (0.70–1.20 mg/dL) 0.53 0.57 0.53 0.64

 Calcium (2.15–2.50 mmol/L) 2.33 2.61 2.7 2.37

 Calcium (38.70–45.00 mg/dL) 41.94 46.98 48.60 42.66

Liver function tests

 Total protein (64.0–83.0 G/L) 82.2 92.1 85.2 72.9

 Albumin (35.0–52.0 G/L) 39.4 40.4 37.3 37.2

 Globulin (23.0–35.0 G/L) 42.8 51.7 47.9 35.7

 Total bilirubin (0.0–24.0 μmol/L) 3 4.2 6 5.5

 Total bilirubin (0.0–0.27 mg/dL) 0.03 0.05 0.07 0.06

 Alkaline phosphatase (ALP) (40.0–129.0 IU/L) 134 110 81 80

 Alanine aminotransferase (ALT) (0.0–41.0 IU/L) 27.2 24 21 18.3

 G‑glutamyl transferase (GGT) (8.0–61.0 IU/L) 100 119 116 87

 Aspartate aminotransferase (AST) (0.0–40.0 IU/L) 22.4 24.2 25 16

Complete blood count

 White blood cell (4.0–11.0 ×  109/L) 8.41 8.53 7.02 5.44

 Haemoglobin (130.0–180.0 g/L) 116 125 124 123

 Platelets (150.0–450.0 ×  109/L) 238 322 299 225

Differential blood count

 Neutrophil (40.0–70.0%) 70.9 71.5 67.7 59.7

 Lymphocytes (25.0–45.0%) 13.7 13.0 14.1 19.1

 Eosinophils (1.0–9.0%) 7.4 5.4 6.4 5.0

 Monocytes (5.0–10.0%) 6.3 8.7 10.1 13.8
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Discussion
We present the case of a patient here is that documented 
the coexistence of sarcoidosis and tuberculosis in the 
same patient. The main manifestations of both condi-
tions occur in the lung in association with other sys-
temic symptoms. Radiological investigations including 
bronchoscopy revealed positive for TB, which was sup-
ported by the presence of mycobacterial DNA in bron-
chial washing when performed PCR test. Hence, patient 
started with anti-TB treatment; however, 1  month later 
found no benefit to the patient, instead, HRCT showed 

progression in his pulmonary symptoms. Histologi-
cal examination of the bronchial biopsy showed a non-
caseating granuloma with minimal inflammatory cell 
infiltrate compatible with sarcoidosis. The absence of 
mycobacteria on bacteriologic examinations, the dete-
riorating clinical conditions of the patient while receiving 

Fig. 1 Chest X‑ray showing bilateral patchy infiltration upon 
admission

Fig. 2 CT pulmonary angiography at presentation showing diffuse 
patchy consolidation with few reactive lymph nodes

Fig. 3 Chest X‑ray showing worsening of the previously noted 
bilateral patchy infiltration upon recurrent admission

Fig. 4 High‑resolution computed tomography of the chest showing 
patchy bilateral areas of consolidations and ground‑glass opacities 
with early changes of fibrosis
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anti-tuberculosis treatment, excellent response to cor-
ticosteroid therapy, and the patient was found clinically 
asymptotic after completion of treatment during subse-
quent follow-ups.

There are few reports demonstrating the coexistence 
of tuberculosis and sarcoidosis. Some of those reports 
proposed the development of tuberculosis during corti-
costeroid treatment of sarcoidosis [13, 14], while others 
described concomitant tuberculosis and sarcoidosis [15, 
16]. The case presented here demonstrated tuberculosis 
positive, but the patient did not respond to the standard 
anti-TB treatment initially, further investigations resulted 
in sarcoidosis positive. Concomitant treatment with anti-
TB and corticosteroids showed great recovery. It raised 
the possibility of the concomitant presence of both dis-
ease conditions.

It is important to note that the case presented here 
was diagnosed with hidradenitis suppurativa in 2006 
and was on biological therapy (Adalimumab) for 1  year 

at that time, and again in 2016 the patient was on the 
same treatment for 4  months. Both times, before start-
ing Adalimumab treatment, the Mantoux tuberculin 
skin test was performed, and it appeared negative. The 
patient was regular on his monthly clinical check-ups 
also. Considering the relatively low incidence rate of TB 
in Bahrain (about 15 cases per 100,000 population) [17] 
and the patient had no history of recent travel or his-
tory of tuberculosis in family members, we hypothesize 
that prolonged exposure to Adalimumab might suppress 
the patient’s immune system and he got a TB infection 
as PCR tests for mycobacterium tuberculosis DNA and 
bronchoscopy findings showed positive for TB in 2021, 
which was after 4  years of previous Adalimumab treat-
ment. Our postulation was further supported by recent 
literature stating Adalimumab is a monoclonal antibody 
targeting the inflammatory cytokine, tumor necrosis fac-
tor-alpha (TNF-alpha) blocker that has been associated 
with increased risk of serious infections like tuberculosis 
by suppressing the host immune system [18].

After confirming the TB infection, the patient was 
administrated standard anti-TB treatment with wide-
spectrum antibiotics.

As the symptoms occurred 2 weeks after receiving the 
COVID-19 vaccine, the decision to proceed with CTPA 
was critical to rule out thromboembolic diseases as it has 
been reported in the literature that the vaccine itself can 
cause blood clots which can manifest similarly to this 
patient. However, the CTPA reported negative for PE or 
pulmonary vein thrombosis. A connection between some 
COVID-19 vaccines and blood clots has been reported 
previously [19]. Moreover, the association between 
COVID-19 and TB infection has been shown as both 
share dysregulation of immune responses [20].

However, a month later, we found the clinical and radi-
ological deterioration of our patient. Radiological imag-
ing showed the ground-glass opacification, rather than 
alveolitis, the impression of sarcoidosis. That was fur-
ther confirmed by histology on bronchial biopsy, which 

Fig. 5 Bronchial biopsy shows a non‑caseating granuloma with 
minimal inflammatory cell infiltrate (H&E stain)

Table 2 A pulmonary function test readings

August 2021 November 2021

Actual Predicted % Predicted Actual Predicted % Predicted

FVC (L) 3.36 4.51 74 3.68 4.51 81

FEV1 (L) 2.81 3.58 78 2.92 3.58 82

FEV1/FVC (%) 83.71 77.13 109 79.47 77.13 103

TLC 4.12 7.22 57 3.68 7.22 81

RV%TLC 23.88 35.80 67 37.04 35.80 103

DLCO_SB 5.69 10.16 56 7.03 10.16 69

KCO_SB 1.34 1.41 95 1.23 1.41 87
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revealed a non-caseating granuloma, a characteristic of 
sarcoidosis. Ground-glass opacification has been shown 
to be associated with sarcoid granulomas [21].

The occurrence of eosinophilia and monocytosis can 
indicate the presence of a chronic inflammatory process 
of various aetiologies such as infectious causes, e.g., tuber-
culosis [22]. However, in the present case, both the eosin-
ophil and monocyte count lie within the normal range.

Total protein, globulin, and GGT levels were raised, 
which is an indication of liver disease, however, total bili-
rubin and alkaline phosphatase were within the normal 
range. GGT also plays a role in breaking down drugs and 
toxins, as a result, levels can rise after the administration 
of foreign substances such as medications or alcohol, in 
the absence of other evidence of liver disease [23].

The histological, radiological, and clinical evidence led 
us to hypothesize that in the present case, TB and sar-
coidosis conditions coexist. This was further supported 
by other reports stating the patients with TB either pre-
ceding sarcoidosis or the concomitant presence of the 
two conditions [3, 4, 6, 24]. Although the cause of sar-
coidosis is unknown, it is proposed that a genetic pre-
dispose due to a dysregulated immune response to some 
provocative agents in individuals [24].

After confirmation of sarcoidosis, we started corti-
costeroids concurrently with anti-TB treatment which 
showed a great improvement in the patient’s condition. 
Corticosteroids are often used as an adjunct in the treat-
ment of pulmonary and extrapulmonary tuberculosis, 

as combination chemotherapy potentially improves the 
outcomes of pulmonary TB [25]. However, the literature 
also reveals the negative effect on humans following cor-
ticosteroid use due to the reactivation and dissemina-
tion of TB [26, 27]. It is suggested that tuberculosis could 
emerge as an opportunistic infection in patients taking 
corticosteroid therapy to treat sarcoidosis or vaccination 
by bacillus Calmette-Guerin (BCG vaccine) [28–30].

In the present case, even though the patient did not 
show a positive response to the anti-TB treatment ini-
tially, we continued it to avoid the possibility of devel-
oping resistance to the treatment. We prolonged the 
duration of anti-TB medication for a total of 9  months, 
instead of the standard 6 months because steroids cause 
immunosuppression and this can increase the risk of 
relapse as stated previously [31].

The patient herein was referred to dermatology for 
biopsied chronic skin lesions and the histology revealed 
granulomatous dermatitis in keeping with sarcoido-
sis. A previous study demonstrated about 20% of sar-
coidosis patients with cutaneous involvement [6]. Some 
types of cutaneous lesions have prognostic significance 
and therefore recommended to evaluate cutaneous 
lesions in every sarcoidosis patient for sarcoid cutane-
ous granulomas [32].

In the present case, our systematic follow-ups with 
clinical investigations led us to the appropriate diagno-
sis and made the right decision to introduce dual treat-
ment simultaneously which showed great recovery, as it 
is evident that after completion of treatment, the patient 
is clinically asymptomatic.

Conclusion
The use of corticosteroids as an adjunct with stand-
ard anti-TB treatment proves beneficial effects on the 
survival of patients having a coexistence of pulmonary 
mycobacterium tuberculosis with pulmonary sarcoidosis 
and skin sarcoidosis conditions. The available evidence 
from the present case indicates that prolonged exposure 
to the biological treatment-Adalimumab could predis-
pose the host to tuberculosis infection.

Abbreviations
COVID‑19  Coronavirus disease 2019
CT  Computed tomography
TB PCR  Tuberculosis polymerase chain reaction
OD  Once daily
PO  Per os
HRCT   High‑resolution computed tomography
H&E  Hematoxylin and eosin
FVC  Forced vital capacity
FEV1  Forced expiratory volume in 1 s
TLC  Total lung capacity
DLCO  Diffusing capacity for carbon monoxide
KCO  Carbon monoxide transfer coefficient

Fig. 6 A repeated high‑resolution computed tomography of 
the chest revealed the total subside of the previously noted 
diffuse pulmonary ground‑glass opacities with patchy para‑hilar 
consolidations



Page 7 of 7Yusuf et al. The Egyptian Journal of Internal Medicine           (2023) 35:35  

Acknowledgements
Thanks to Dr. Sharada Sawant, BDF‑RMS, Bahrain for her assistance in the 
multidisciplinary discussion of the case.

Authors’ contributions
KA prepared the manuscript. AH was the supervising consultant who sup‑
ported KA. KA, SF, and AH provided content input, edited the manuscript, and 
reviewed it in its final form. All authors were involved in the patient’s care. All 
authors read and approved the final manuscript.

Funding
This research received no specific grant from any funding agency in the pub‑
lic, commercial or not‑for‑profit sectors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Approval was obtained by the Research and Ethics Committee of the Bahrain 
Defence Force Hospital‑Royal Medical Services.

Consent for publication
Written informed consent for the publication of this case report was obtained 
from the patient. A copy of the institutional consent form is available on 
request.

Competing interests
The authors declare that they have no competing interests.

Received: 27 February 2023   Accepted: 7 May 2023

References
 1. Li N, Bajoghli A, Kubba A, Bhawan J (1999) Identification of mycobacterial 

DNA in cutaneous lesions of sarcoidosis. J Cutan Pathol 26(6):271–278
 2. Pedroso A, Ferreira I, Chikura T (2020) Tuberculosis and sarcoidosis 

overlap: a clinical challenge from diagnosis to treatment. Cureus 
12(11):e11662

 3. Carbonelli C, Giuffreda E, Palmiotti A et al (2017) Coexistent sarcoidosis 
and tuberculosis: a case report. Respiration 93(4):296–300

 4. Piotrowski WJ, Górski P, Duda‑Szymańska J, Kwiatkowska S (2014) 
Mycobacterium tuberculosis as a sarcoid factor? A case report of family 
sarcoidosis. Am J Case Rep 16(15):216–20

 5. Mise K, Goic‑Barisic I, Puizina‑Ivic N, Barisic I, Tonkic M, Peric I (2010) A rare 
case of pulmonary tuberculosis with simultaneous pulmonary and skin 
sarcoidosis: a case report. Cases J 13(3):24

 6. Papaetis GS, Pefanis A, Solomon S, Tsangarakis I, Orphanidou D, Achimas‑
tos A (2008) Asymptomatic stage I sarcoidosis complicated by pulmonary 
tuberculosis: a case report. J Med Case Rep 2:226

 7. Baughman RP, Nunes H (2012) Therapy for sarcoidosis: evidence‑based 
recommendations. Expert Rev Clin Immunol 8(1):95–103

 8. Gupta D, Agarwal R, Aggarwal AN, Jindal SK (2007) Molecular evidence 
for the role of mycobacteria in sarcoidosis: a meta‑analysis. Eur Respir J 
30(3):508–516

 9. Chen ES, Wahlström J, Song Z et al (2008) T cell responses to myco‑
bacterial catalase‑peroxidase profile a pathogenic antigen in systemic 
sarcoidosis. J Immunol 181(12):8784–8796

 10. Dubaniewicz A, Dubaniewicz‑Wybieralska M, Sternau A et al (2006) 
Mycobacterium tuberculosis complex and mycobacterial heat shock 
proteins in lymph node tissue from patients with pulmonary sarcoidosis. 
J Clin Microbiol 44(9):3448–3451

 11. Agrawal R, Kee AR, Ang L et al (2016) Tuberculosis or sarcoidosis: Oppo‑
site ends of the same disease spectrum? Tuberculosis (Edinb) 98:21–26

 12. Dubaniewicz A, Zimmermann A, Dudziak M, Typiak M, Skotarczak 
M (2013) Tuberculosis in the course of sarcoidosis treatment: is 

genotyping necessary for personalized therapy? Expert Rev Clin Immunol 
9(4):349–360

 13. Giotaki HA, Stefanou DG (1988) Biopsy‑documented tuberculous pleural 
effusion in a patient with biopsy‑proven coexisting sarcoidosis. Respira‑
tion 54(3):193–196

 14. Knox AJ, Wardman AG, Page RL (1986) Tuberculous pleural effusion 
occurring during corticosteroid treatment of sarcoidosis. Thorax 41(8):651

 15. Haroutunian LM, Fisher AM, Smith EW (1964) Tuberculosis and sarcoido‑
sis. Bull Johns Hopkins Hosp 115:1–28

 16. Scadding JG, Mitchell DN (1985) Sarcoidosis, 2nd edn. Chapman and Hall, 
London

 17. AlKhawaja S, Jawad JS, Saeed NK (2017) Tuberculosis trends in the 
Kingdom of Bahrain, twelve years’ experience with the implementation of 
selective BCG vaccination strategy. EC Microbiol 12:8–16

 18. Adigun R, Singh R (2023) Tuberculosis. StatPearls. StatPearls Publishing, 
Treasure Island (Updated 2023 Jan 2)

 19. Atyabi SMH, Rommasi F, Ramezani MH et al (2022) Relationship between 
blood clots and COVID‑19 vaccines: A literature review. Open Life Sci 
17(1):401–415

 20. Visca D, Ong CWM, Tiberi S et al (2021) Tuberculosis and COVID‑19 inter‑
action: a review of biological, clinical and public health effects. Pulmonol‑
ogy 27(2):151–165

 21. Nishimura K, Itoh H, Kitaichi M, Nagai S, Izumi T (1993) Pulmonary 
sarcoidosis: correlation of CT and histopathologic findings [published 
correction appears in Radiology 1994 Mar; 190(3):907]. Radiology 
189(1):105–109

 22. Mangaonkar AA, Tande AJ, Bekele DI (2021) Differential diagnosis and 
workup of monocytosis: a systematic approach to a common hemato‑
logic finding. Curr Hematol Malig Rep 16(3):267–275

 23. Cho Y, Lee SY (2022) Useful biomarkers of metabolic syndrome. Int J 
Environ Res Public Health 19(22):15003

 24. Wong CF, Yew WW, Wong PC, Lee J (1998) A case of concomitant tuber‑
culosis and sarcoidosis with mycobacterial DNA present in the sarcoid 
lesion. Chest 114(2):626–629

 25. Kadhiravan T, Deepanjali S (2010) Role of corticosteroids in the treatment 
of tuberculosis: an evidence‑based update. Indian J Chest Dis Allied Sci 
52(3):153–158

 26. Kleinschmidt RF, Johnston JM (1951) Miliary tuberculosis in a cortisone 
treated patient: case report with autopsy. Ann Intern Med 35:694–702

 27. King EQ, Johnson JB, Batten GS, Henry WL (1951) Tuberculosis following 
cortisone therapy: report of a case of rapidly progressive pulmonary 
tuberculosis following cortisone therapy for rheumatoid arthritis. J Am 
Med Assoc 147:238–41

 28. el‑Zaatari FA, Graham DY, Samuelsson K, Engstrand L (1997) Detection 
of Mycobacterium avium complex in cerebrospinal fluid of a sarcoid 
patient by specific polymerase chain reaction assays. Scand J Infect Dis 
29:202–204

 29. Greally JF, Manning D, McNicholl B (1989) Sarcoidosis following B.C.G. 
vaccination in a lymphopaenic boy. Sarcoidosis 6:156–157

 30. Osborne GE, Mallon E, Mayou SC (2003) Juvenile sarcoidosis after BCG 
vaccination. J Am Acad Dermatol 48:S99–S102

 31. Patil S, Jadhav A (2019) Short course of high‑dose steroids for anaphylaxis 
caused flare up of tuberculosis: a case report. J Transl Int Med 7(1):39–42

 32. Mana J, Marcoval J, Graells J, Salazar A, Peyri J, Pujol R (1997) Cutaneous 
involvement in sarcoidosis Relationship to systemic disease. Arch Derma‑
tol 133:882–888

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Coexistence of pulmonary tuberculosis with pulmonary sarcoidosis and skin sarcoidosis: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


