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CASE REPORT

Tuberculosis arthritis of the 
sternoclavicular joint after uncomplicated 
falciparum malaria: a case report
Boundia Djiba1, Baidy Sy Kane1, Mamadou Alpha Diallo2* , Khadim Diongue2, Ngoné Diaba Diack1, 
Hamidou Deme3, Mouhamed Dieng1, Maimouna Sow1, Daouda Ndiaye2 and Abdoulaye Pouye1

Abstract 

Background: Malaria and tuberculosis are co-endemic in many developing countries. However their associations are 
rarely reported. Yet, it has been suggested that a pathological process may link the two diseases.

Case presentation: A 20-year-old female patient was admitted in the internal medicine service of Aristide Le Dantec 
Hospital for uncomplicated malaria. She was previously treated for autoimmune hemolytic anaemia using prednisone 
at 5 mg per day. Clinical examination showed swelling in front of the sternoclavicular joint. She presented with fever 
and headache. Thick smear from blood revealed trophozoites of P. falciparum at parasite density of 52,300 parasites/
μl. The Ziehl–Neelsen stained smear showed the presence of acid-fast bacilli from the fluid puncture of the swell-
ing. Mycobacterium tuberculosis was further isolated in culture. The diagnosis of falciparum malaria co-infection with 
sternoclavicular tuberculosis was posed. The patient was treated successfully using antimalarial drugs subsequently 
followed by multidrug antitubercular therapy.

Conclusion: Interactions between malaria and tuberculosis need to be largely and prospectively investigated and 
appropriate treatment should be undertaken.

Keywords: Malaria, Tuberculosis, Arthritis, Immunity, Co-infection, Diagnosis

© The Author(s) 2017. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Background
Malaria and tuberculosis are two common infectious 
diseases in developing countries. About 3.8 billion are at 
risk of contracting malaria and the disease was responsi-
ble for more than 380,000 deaths in 2015 [1]. In the same 
year 10 million individuals contracted tuberculosis caus-
ing 1.8 million deaths [2]. Malaria and tuberculosis over-
lap geographically and co-infections should be common 
in the endemic regions [3]. However, their interactions 
remain poorly investigated. In this case, an acute ster-
noclavicular arthritis tuberculosis, which occurred after 
uncomplicated malaria, is described.

Case presentation
A 20-year-old female student presented on the 12th of 
October 2016 to the Aristide Le Dantec Hospital. She 
presented with persistent fever and night sweats lasting 
for more than 1 year in a context of anorexia and weight 
loss. One week before she was hospitalized, it was noted 
a clinical picture of severe headache with exacerbation of 
the persistent fever accompanied by chills and profuse 
sweats.

In her previous medical history, she was treated for 
autoimmune hemolytic anaemia by long-term corti-
costeroid therapy using prednisone at 5 mg per day. On 
examination the axillary temperature was 38.5  °C and 
blood pressure was 120/80 mmHg. Physical examination 
showed adenopathy measuring 2 cm on her left infracla-
vicular part (Fig. 1). The swelling was firm and painless, 
mobile and without fistulation. The rest of the examina-
tion was normal. Suspected malaria in the basis of clinical 
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signs was confirmed by presence of trophozoite of P. fal-
ciparum on thick and thin smear with parasite density 
estimated at 52,300 parasites/μl (Fig. 2). The patient was 
then treated using artesunate/amodiaquine combination. 
She had her medical conditions improved 72 h after ini-
tial treatment but febricula still remained at 37.8 °C. Par-
asitaemia was cleared by day 3 after treatment.

Laboratory tests showed microcytic and hypochro-
mic anaemia 6.1  g/dl haemoglobin (Normal: 12–16), 
thrombocytopaenia 72,000/mm3 (Normal: 150–400), 
ferritin  >  2000 μg/l (Normal: 20–150), WBC 9400/
mm3 (Normal: 4000–10,000). Biological inflammatory 
syndrome was observed as erythrocyte sedimentation 
rate (102  mm in the first hour) and C-reactive protein 
(96  mg/l) were elevated. Uraemia, creatininaemia and 
phosphorus and calcium were normal. HIV serological 
test was negative.

Chest X-ray showed reticular and nodular opacities 
disseminated throughout the lung fields (Fig.  3). The 
ultrasound of the sternoclavicular joint revealed regional 
fluid collection. Chest CT-scan showed small nodules in 
the parenchymal lungs windows resulting in tree-in-bud 
sign. Pre and retrosternal collections throughout the joint 
were observed in the mediastinal window. Bone window 
showed irregular bone surfaces on the sternoclavicular 
joint as a result of erosion process suggesting an arthritis.

Joint puncture collected purulent fluid. Microscopic 
examination after Ziehl–Nielsen staining of the fluid 
revealed acid-fast bacilli with count of 10 AFB per high-
power field. Subsequently, Mycobacterium tuberculosis 
was isolated in Löwenstein–Jensen (LJ) solid medium 
where growth was detected after 3 weeks of incubation.

Tuberculosis arthritis of the sternoclavicular joint was 
decided and antitubercular therapy was initiated on 
November 15, 2016. Four first line antitubercular drugs 
treatment were given according to following schema: 
2 months of rifampicin + isoniazid + ethambutol + pyrazi-
namide followed by 4 months of rifampicin + isoniazid.

Fig. 1 Swelling in the front of left sternoclavicular joint (black arrow)

Fig. 2 Giemsa-stained thick blood smear (a) and thin smear (b) 
showing trophozoite of P. falciparum

Fig. 3 Chest CT scan showing small nodules on the apex making a 
tree-in-bud aspect (red arrow)
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After 2  months post therapy the patient’s symptoms 
completely disappeared with complete resolution of the 
lesion. CT scan showed complete healing of the lesion 
after 9 months of treatment (Fig. 4).

Discussion
Given the considerable geographical overlap between 
P. falciparum and M. tuberculosis, it is highly probable 
that malaria–tuberculosis co-infections are common in 
endemic regions [2]. While the role of HIV in reactivat-
ing latent tuberculosis has been clearly established [4], 
little is known about malaria–tuberculosis interaction. 
Although acute malaria infections are known to be 
immunosuppressive [3], it is unclear how co-infections 
with malaria can affect the outcome of tuberculosis.

A prospective observational study suggests that malaria 
vector control measures could reduce significantly mor-
tality among tuberculosis patients [5].

Previous studies suggested that malaria parasites could 
induce decrease of host’s effective humoral and cellular 
immune responses when challenged with M. tuberculo-
sis infection [6, 7]. In vivo and in vitro experience mod-
els have shown that malaria parasites could modify host 
immunity and exacerbate mycobacterial infections [7–9]. 
Although their exact function remains unclear, CD4+ T 
cells have been suggested to play a key role in controlling 
both malaria and tuberculosis.

In this case, malaria was the primary diagnosis. 
Arthritis was guided by the presence of the swelling 
in the front of sternoclavicular joint. The presence 
of persistent fever associated with an acute type of 
arthritis (which is unusual in tuberculosis arthritis) 
was consistent with hypothesized sternoclavicular 
tuberculosis induced by uncomplicated falciparum 
malaria. In fact, in its usual course, sternoclavicular 

tuberculosis is described as a slowly progressive dis-
ease [10]. Also, it has been demonstrated that tran-
sient immunosuppression may be created during 
acute episode of malaria, which can lead to increased 
susceptibility to tuberculosis [3]. Early stage of 
malaria elicits the production of pro-inflammatory 
cytokines, IL-12 and IFN by Th1 T cells. Then, the 
response shifts to a predominantly Th2 response 
characterized by the production of IL-4 for complete 
clearance or resolution of infection [7]. Th2 is inhibi-
tory to the production of IFN-gamma and IL-2 which 
are important to contain Mycobacterial growth [6]. 
Moreover, IL-10, a key cytokine in malaria immunity, 
is a negative regulator of Th1 responses. Thus, IL-10 
antagonizes pro-inflammatory responses essential for 
protective immunity to M. tuberculosis [11].

Similarly, several other infectious diseases could have 
their outcome impacted during malaria co-infections. 
For instance, previous studies suggested that acute P. 
falciparum infection could impair EBV-specific T cell, 
allowing expansion of EBV infected B-cells resulting in 
Burkitt’s Lymphoma [12].

People living in malaria-endemic areas are frequently 
exposed to other pathogens mainly causing neglected 
infectious diseases, such as human African trypanoso-
miasis, leishmaniosis, schistosomiasis, etc. People living 
in those areas are more likely to present Th2 profile that 
could importantly affect the induction of an inflamma-
tory Th2 type response needed to combat many patho-
gens [13].

Taken together, considerable attention need to be 
paid regarding interactions between malaria and other 
endemic infectious diseases.

Conclusion
Both malaria and tuberculosis are endemic in tropical 
area and co-infections are probably common. The co-
occurrence of both infections in individuals is becoming 
a new focus in tropical medicine.

Malaria could impair host immune response and lead 
to vulnerability to other infectious diseases such as 
tuberculosis. This case suggests that the role of malaria 
in tuberculosis reactivation is little considered as the 
two diseases are often seen separately. Therefore, a 
larger experimental study is needed to understand the 
actual interaction between malaria and tuberculosis and 
potentially to propose an inclusive strategy to fight both 
diseases.
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Fig. 4 CT scan showing bone window with irregular and eroded 
bone surfaces of the sternoclavicular joint (black arrow). Bilateral fluid 
collection in pre-sternal (blue arrow) and retro-sternal (red arrow) are 
shown
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