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Myelofibrosis secondary to tuberculosis in a child withDown’s syndrome: A case report
Prem Singh, Ankita Goyal, Deeba Mushtaq, Jyoti Bala

ABSTRACT
Introduction: Tuberculosis and myelofibrosis(MF) are reported to coexist. There seems to bea definite relationship between the two entities,possibly tuberculosis stimulating a secondaryfibrotic reaction. Occurrence of myelofibrosis inDown’s syndrome has also been increasinglyrecognized. The purpose of this article is topresent a unique case of Down’s syndrome whodeveloped myelofibrosis secondary totuberculosis of the bone marrow. Case Report: A14yearsold female child, already a documentedcase of Down’s syndrome, proved on cytogeneticanalysis, reported to our institute with fever offive days duration and bleeding from nose andmouth. Clinical examination revealed featuresof Down’s syndrome and hematologicalparameters showed pancytopenia. Bone marrowaspiration revealed a dry tap. Bone marrowbiopsy showed hypocellular marrow withtubercular granulomas and increased bonemarrow reticulin fibres, findings compatiblewith myelofi brosis secondary to tuberculosis.Conclusion: Myelofibrosis in paediatric agegroup is usually secondary to an underlyingdisease entity of haematopoietic or nonhaematopoietic origin. Among the nonhaematopoietic diseases, tuberculosis shows a

frequent association. Moreover, the patients ofDown’s syndrome have disturbances ofhematopoiesis with an increased incidence ofmyeloproliferative disorders like myelofibrosis.Such patients suffering from other diseases liketuberculosis are more prone to developmyelofibrosis as seen from the present casereport. A detailed investigation and extensivesearch for evidence of tuberculosis should bemade in these children presenting withmyelofibrosis.
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INTRODUCTION
Myelofibrosis is a hematological disorder,characterized by fibrosis and hypercellularity in thebone marrow [1]. Myelofibrosis is a secondary disorderassociated with benign or malignant hematopoieticdiseases. In other cases where no infective or othercause is found, it is considered idiopathic in origin.Among the nonhematopoietic diseases which cause oroccur concomitantly with myelofibrosis, tuberculosisshows a frequent association, suggesting a possiblerelationship between the two entities [2]. MF is rare inchildren. Fewer than 100 cases of pediatric MF havebeen reported worldwide. Approximately half of these
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published cases occurred in children younger than threeyears and were often associated with Down's syndromeor rickets. Among the older children hematologicmalignancies and tuberculosis formed the bulk ofdisorders causing MF [3]. Tuberculosis andmyelofibrosis have been reported concomitantly oftenenough to raise the possibility that a relationship occursbetween the two entities. However, it is still not clearwhether tuberculosis stimulates a secondary fibroticreaction or develops in the patient who has preexistingmyeloproliferative disorder [4]. Donhauser, who firstreported myelofibirosis in American literature, was ofthe view that tuberculosis causes significanthematological disorders [5]. Tuberculosis of bonemarrow is invariably secondary to a primary focus in thelung which may heal spontaneously and even disappear.Some experimental studies have indicated thatmyelofibrosis can be induced in experimental animalsby tubercle bacilli or their products [6]. The patients ofDown’s syndrome may have hematopoieticdisturbances, most likely due to instability in the controlof bone marrow proliferation, which results in thetemporary disorders of the neonatal period, increasedincidence and earlier onset of childhood leukemia andmyeloproliferative disorders [7].

CASE REPORT
A 14yearsold female child, already a documentedcase of Down’s syndrome proved on cytogeneticanalysis, presented to our institute with fever of fivedays duration associated with bleeding from nose andmouth. Clinical examination of the patient revealedfeatures of Down’s syndrome like short stature,macroglossia, low set ears, simian crease and delayedmilestones. Abdominal examination revealed palpablesplenomegaly two cm below the costal margin. Therewas no hepatomegaly. Her hematological parametersshowed hemoglobin of 3.2 g/dl, total leukocyte count of3x103/mm3 with normal differential count and plateletcount of 2x105/mm3. Examination of blood film did notreveal any immature cells. Erythrocyte sedimentationrate was 84 mm/1st hr. The biochemical parameterswere within normal range. She was subjected to bonemarrow examination. Bone marrow aspiration revealeda dry tap. Bone marrow biopsy revealed a hypocellularmarrow showing presence of granulomatousinflammation consisting of epithelioid cells, Langhan’sgiant cells, lymphocytes and plasma cells with centralareas of caseation necrosis (Figure 1, 2). ZiehlNeelsen(ZN) staining for AFB was positive. Areas of markedfibrosis with pockets of increased number ofmegakaryocytes and fibroblasts were present. Reticulinstain showed increased bone marrow reticulin fibres(Figure 3), thus supporting the diagnosis ofmyelofibrosis. There was no evidence of any leukemicinvolvement. Since the patient hailed from tuberculousendemic area, diagnosis of myelofibrosis secondary totuberculosis was contemplated. The patient was put ona course of antitubercular treatment (ATT).

Figure 1: Bone Marrow biopsy, the hematopoietic elements arereplaced by granulomas and areas of fibrosis. (H&E, x400).

Figure 2: Higher magnification showing granulomatousinfiltrate replacing the hematopoietic cells. (H&E, x200).

Figure 3: Bone Marrow biopsy showing increased bonemarrow reticulin fibres (Gomorimethamine silver, x100).
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Unfortunately she was lost to follow up; thereforerepeat bone marrow biopsy could not be done to assessthe course of the disease.

DISCUSSION
Tuberculosis and myelofibrosis have been reportedconcomitantly. Reports of coexistence ofmyeloproliferative disorders with tuberculosis was firstdescribed 70 years ago and has been widely discussed inliterature since then [8]. As compared to the generalpopulation, frequency of tuberculosis is 2–2.5 timeshigher worldwide among the patients withmyelofibrosis than in general population [9]. Tassies Det al. in a series of 562 patients, highlighted thatmyelofibrosis is statistically significantly higher infrequency in patients of tuberculosis than in generalpopulation [10]. The pathogenetic mechanism that linksmyelofibrosis and tuberculosis remains unclear but thepossible role of transforming growth factor β (TGFβ)has been postulated in the pathophysiologic process asits levels are elevated in the bone marrow as well as inthe peripheral circulation, suggesting its potential rolein causing myelofibrosis [1, 4]. M. tuberculosis inducesblood monocytes to synthesize TGFβ which isexpressed in Langhan's giant cells and epithelioid cellsin tuberculous pulmonary granulomas and inmonocytes of patients with active tuberculosis [11].Subsequently the fibroblasts induced synthesis ofcollagen matrix, decreased synthesis of collagenaselikeproteases, and attraction of fibroblasts to the infectionsite by TGFβ may promote fibrosis in the BM [1]. It hasbeen proved experimentally that the tubercle bacilli ortheir products serving as a trigger mechanism, provokemarked proliferation of reticuloendothelial tissuewhich may induce myelofibrosis in such cases [12]. Ourpatient did not have any evidence of pulmonary orvisceral tuberculosis. On detailed investigations noevidence of involvement of pulmonary or other extrapulmonary sites by tuberculosis, except for bonemarrow was found, suggesting the possibility that theextramedullary lesions may have healed spontaneously.The patients of Down’s syndrome may also developmyelofibrosis and there seems to be distinct associationbetween the two entities [3]. The prognosis of childhoodmyelofibrosis is variable and depends upon underlyingcausative disorder. With appropriate and prompttreatment of causative factors like tuberculosis andricketes it is known to resolve completely [3]. Theprognosis in patients of Down's syndrome is poor andguarded as they are reported to have shortened survival.These patients usually progress to hematologicmalignancy [13]. Also, these cases may represent aclonal disorder with genetic instability allowingevolution to a more aggressive malignancy [13]. Theprognosis in our patient could not be judged followingATT since the child was lost to follow up.

CONCLUSION
Childhood myelofibrosis is usually associated withan underlying disease entity. The patients of Down’ssyndrome suffering from other diseases liketuberculosis are more prone to develop myelofibrosis. Adetailed investigation and extensive search for evidenceof tuberculosis should be made specially in olderchildren with Down’s syndrome presenting withmyelofibrosis.
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