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Abstract

Herein we report the first MDR-TB case of Cervical tuberculosis lymphadenitis from patients which was born form susceptible
TB cured mother in Mashhad, Iran.

Key Clinical Message

- Multi drug-resistant cervical tubercular lymphadenitis is uncommon, but there are cases in TB endemic
region.

- Clinical diagnosis of multi drug-resistant cervical tubercular lymphadenitis is difficult and may be missed.

- The fluoroquinolones (moxifloxacin) is appropriate prophylactic for family members of such cases.

Introduction

Tuberculosis is one of the most important infectious diseases that is considered among the top ten causes
of mortality worldwide. According to the reports by the World Health Organization (WHO), about 10
million new cases of tuberculosis were diagnosed in 2018, of which 1 million were children; 1.6 million
related mortalities were also reported in the same year. Currently, it has been estimated that one-fourth
of the world’s population is suffering from the latent TB infection (LTBI), 5-10% of whom will encounter
active TB in future [1-2]. The statistics regarding Mycobacterium tuberculosis (Mtb ) drug resistance is also
very worrying; 558,000 rifampicin-resistant cases were specified in that year, 82% of whom were multi-drug
resistant TB (MDR-TB). According to this report, Iran is also included among the endemic tuberculosis
countries [2-3]. The rate of incidence of tuberculosis in Iran is about 22 per 100,000 and the mortality rate is
3.5 per 100,000. According to the reports, the rate of rifampicin and MDR-TB resistance has been reported
in Iran at about 1.3-5% [4-5].

While most of the clinical manifestations of tuberculosis are in the pulmonary basis, however, Mtb is ca-
pable of affecting all the organs, which is termed extra-pulmonary TB (EPTB). In this respect, cervical
tuberculous lymphadenitis is the most common form of EPTB, accounting for 25-30% of the cases [6]. The
incidence rate for the EPTB in Iran has also been reported to be approximately 2.5 cases per 100,000 people
per year, which are mainly children [7]. Cervical tuberculosis lymphadenitis (CTL) typically involves the
lymph nodes of the jugular, posterior triangle, and supraclavicular region, and the observed clinical manifes-
tations of cervical tuberculosis lymphadenitis include fever, weight loss, rarely coughing, night sweat, chills,
malaise, suppurative lymphadenitis, granulomatous inflammation, neck mass (1-3 cm), fistula formation and

1



P
os

te
d

on
A

u
th

or
ea

3
A

u
g

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

64
60

40
.0

54
20

24
3

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

caseous necrosis. However, cervical tuberculosis lymphadenitis is confused with the diseases such as malig-
nancy, fungal infection, tularaemia, actinomycosis, sarcoidosis, and non-tuberculosis mycobacteria (NTM)
lymphadenitis [8-11]. Studies have shown that the accuracy and sensitivity of the diagnosing methods for
cervical tuberculosis lymphadenitis, such as Ziehl-Neelson (ZN) staining, microbiological culture and PCR,
have little diagnostic value and are not reliable, particularly in the medication-resistant cases. The physician
may be mistaken for the misdiagnosis due to failing to respond to the anti-tuberculosis treatment [12-15].

Based on the WHO recommendations, category III tuberculosis has been used since the beginning of 1997 to
treat the cervical tuberculosis lymphadenitis cases [9]. The development of drug resistance TB (particularly
in TB endemic regions) has led to poor treatment outcomes in recent years [16]. Thus, there is a new
alternative treatment beside the anti-TB therapy that has been introduced for adults, which is surgery.
These invasive techniques also have their own risks and need to be modified and standardized according to
the cervical tuberculosis lymphadenitis guidelines [9,16-17]. According to review of the literature, there are
numerous reports about cervical tuberculosis lymphadenitis in children [18-19]. However, there are only 5
reports regarding MDR-CTL infection throughout the worldwide. All of these cases had between 19-35 years
of age, who recovered by administration of the second-line anti-TB agents [20-24]. We were informed about
the first case of congenital cervical tuberculosis lymphadenitis in a 2-months old infant, who was infected
by MDR-Beijing Mtb strain. The aim of the present study was to describe an unusual report of cervical
MDR-tuberculosis lymphadenitis in a 2-months age infant from Mashhad, Iran.

Case presentation

In August 2018, a 32-year-old pregnant mother at her 34 weeks of gestation was referred to Dr. Shariati
Hospital in Mashhad, Iran, due to weight loss, fever, persistent, coughing and dyspnea. She was diagnosed
by sputum smear and culture examination to have pulmonary tuberculosis. The patient was treated for
category I tuberculosis, and her symptoms became gradually negative in accordance with the sputum smear
results. However, she delivered about one month later at 41 weeks gestation. Despite receiving prophylactic
TB therapy (isoniazid), 55 days after his birth, the child (boy infant) was affected to fever (38.3°C), anorexia
and a painful swollen lesion in the neck area, and was taken to Dr. Shariati Hospital in Mashhad. His parents
had no consent for lumbar puncture. Therefore, since the mother had tuberculosis during pregnancy, the
baby was also diagnosed as a “TB Case” and treated with isoniazid and rifampicin. Although the neck mass
biopsy results showed evidence of inflammation but they were negative for the acid-fast bacilli. The child’s
cervical swelling did not improve after about 4 months of anti-tuberculosis therapy, and had a pale colored
discharge.

The purified protein derivative (PPD) test indicated about 3 mm, when he was 7 months old. Moreover, the
patient was also negative for the HIV, HBV and HCV tests. The patient had no evidence of organomegaly.
CBC results included WBC: 24,000 / mm3, RBC: 5200 / μm, Hb: 11.5 g.dl, HCT: 37.4% and Platelets:
535,000 / mm3. The serum levels of IgG, IgM and IgA were 1500, 122 and 104 mg.dl, respectively. The
parents of his patient were not consent for lumbar puncture of baby and disseminated TB was ignored based
on the radiological findings and negative culture of blood forMtb . The sonography analyses of the internal
organs such as liver, bile duct, pancreas, kidney and bladder were normal and no evidence of pleural effusion;
Chest X-ray (CXR) images of the patient’s lung showed normal results (Figure 1).

The patient underwent FNA (Fine Needle Aspiration) and the patient’s biopsy specimen was sent to Tu-
berculosis Reference Laboratory in Mashhad for cytopathology and culture studies. Based on reported
results from the neck mass biopsy, numerous evidences of multiple necrotizing granuloma with caseous lesion
were observed; Ziehl-Neelsen staining results confirmed the existence of acid-fast bacilli. The results of the
“QuantiFERON assay” also identified the presence of an immunological response to Mtb infection.

The standard proportional method analysis was carried out according to the Clinical and Laboratory Stan-
dards Institute on Lowenstein-Jensen medium and resistance was observed to isoniazid, rifampicina and
ethambutol. According to the GeneXpert MTB-RIF assay, the Mtb isolate was resistant to rifampicin. In
addition, based on the drug molecular susceptibility test (DST) results performed by DNA sequencing, the
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considered isolate was resistant to rifampicin, isoniazid and ethambutol and was introduced as an MDR-TB
case. Due to the importance of identifying source of infection, the Mtb isolates of the studied infant and her
mother underwent genetic fingerprinting subjected to IS6110-RFLP and Spoligotyping. It was found that
the infant isolate was from the Beijing lineage, whereas that of her mother’s was from the mixed infection
with Beijing and Delhi/CAS lineages. Confirmation of IS6110-RFLP results by Spoligotyping suggested that
the mother had multiple strains as the consequence of recent transmission. It has been more probable that
the patient was infected with Mtb as congenitally route. However, the patient was treated with a combina-
tion therapy including surgical drainage and antibiotic therapy by ethionamide, moxifloxacin, amikacin and
linezolid. Other members of the patient’s family also received prophylactic MDR-TB (with moxifloxacin).
After one year and regular follow-up of the patient, it was found that the patient had fully recovered and no
signs of reactivation were observed in the patient, his mother, and their other family members.

Discussion

Drug resistant TB has been one of the most important public health challenges that we have faced since
the early 1990s [25]. Due to the fact that Iran is TB endemic, as well as its proximity to TB high burden
countries, several cases of DR-TB (Drug resistance TB) are reported annually in this country [26-28]. Based
on the existing information for the new and previously reported treated cases, the MDR-TB prevalence in
Iran is reported to be 2.48% and 5%, respectively [22]. Reports on DR-TB indicate its annual increase due to
the spread of MDR-TB strains worldwide, and in particular in the Middle-East region [29]. One of the most
important DR-TB problems is the high mortality rate in DR-TB cases and the increase of primary drug-
resistant TB cases [30]. Currently, 5 different types of DR-TB have been reported, including mono-resistance
TB, poly resistance TB, multi-drug resistance TB (MDR-TB), extensively-drug resistance TB (XDR-TB)
and totally-drug resistance TB (TDR-TB), for which monitoring, controlling and preventing the prevalence
of MDR-TB, XDR-TB and TDR-TB are of great importance [31].

The present study was a rare report about cervical lymphadenitis caused by primary MDR-TB strain in
an infant that was born from TB patient mother. The infant was considered as MDR-TB case, while his
mother was susceptible to the first line anti-TB drugs. Fingerprinting of infant and mother isolates showed
that the mother was infected with multiple strains, whereas the child was infected with the strains of the
Beijing genotype family. Therefore, it is more probable that the infant was infected from mother as the
congenital route. The MDR-TB strain for the present case belonged to Beijing genotype family, which
was confirmed previously in the published Iranian reports. In a systematic review and meta-analysis on
the Iranian MDR-TB cases, Tarashi et al. (2017) found that the distribution of Beijing genotype family is
predominant genotypes among the MDR-TB Iranian cases [32-33].

Congenital tuberculosis is occurred as a result of umbilical vein into utero, perinatal route via ingestion or
aspiration of infected amniotic fluid or direct contact with the infected parental genital lesions. Infected
placenta is mainly the route of congenital TB in neonates that can transmit Mtb strains to the fetal liver or
lungs [34-35]. The primary TB infection symptoms can be presented as pulmonary complication disseminated
to the internal organs, cutaneous or central nervous system [36]. According to review of the literature,
Cantwell et al. (1994) found that the age range presenting the congenital TB symptoms is between 24-84
days. We observed the sign of TB in our case at 55 days after his birth [37]. We also found that the mother
was infected by multiple Mtb strains. Thus, the possibility of confronting with a congenital TB case is
higher, although the boy infant had not responded to the first-line anti tuberculosis drugs, as opposed to his
mother. Infants are more susceptible to tuberculosis due to their lack of sufficient immunity system. There
are some reports about the cervical tuberculosis lymphadenitis in children below 1-year of age. We report
the first case of MDR-TB cervical lymphadenitis infection, which could have occurred due to spontaneous
mutations in response to the inadequate anti-TB therapy as well as primary resistance to the Beijing strains
in Iran [38-40].

Cervical tuberculosis lymphadenitis is one of the most prevalent forms of extra-pulmonary TB that often
occurs in immunocompromised cases [23]. Although Mtb often affects the lungs, in the immune-compromised
cases, particularly children and HIV-infected people, TB bacilli are spread through through the lymphatic
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system due to the lack of an efficient and effective TB bacilli immune system, often occurring in the form
of Cervical tuberculosis lymphadenitis [23, 41-42]. Despite the fact that the CTL cases caused by DR-TB
are very limited, but the epidemiologic importance and diagnostic difficulties of managing and treatment
of these cases are quite challenging because of the lack of specific guidelines for the treatment, especially
in the immunocompromised patients, who do not usually have granulomatous inflammation due to immune
dysfunction. Moreover, PPD results in these patients are negative due to a weakened immune system [23,
42]. Based on the available evidence, lung CXR is usually normal in cervical tuberculosis lymphadenitis
patients, with merely showing the abnormalities in 24-46% of these patients [43]. So far, limited cases of
cervical tuberculosis lymphadenitis caused by DR-TB strains have been reported, most of whom are in the
TB endemic countries (Table 1).

According to the review of the literature, lymphadenopathy is the most prevalent form of TB in the endemic
TB countries, whereas infection with DR-TB strains is rare in these countries [23], although regarding the
increased prevalence of DR-TB, increasing the number of these cases is not unexpected in the coming years
[22,42]. The most common clinical manifestations and symptoms of cervical tuberculosis lymphadenitis
include single or multiple painless lumps, lymphadenopathy, fistula formation (in some cases), weakness, low
grade of fever, coughing and pulmonary hilar lesion (if being involved and in case of primary lung infection)
[43-44]. Cervical tuberculosis lymphadenitis may lead to misdiagnosis in cases with negative PPD results,
lack of evidence of lung involvement, absence of granuloma formation in some cases, and coinfection with
HIV or immune-disorder [45]. However, no relapse in the untreated patients is observed and mortality rate is
reported to be low in the DR-TB cervical lymphadenitis patients, although it is not being fatal if promptly
diagnosed and treated (Table 1).

Fine needle aspiration is a precise and reliable tool for cervical tuberculosis lymphadenitis detection, that
based on available sources, their sensitivity and specificity are about 88% and 96%, respectively, based on
available sources [46]. However, according to Deveci et al. (2016), the sensitivity of acid-fast staining and
culture methods for cervical tuberculosis lymphadenitis detection are estimated to be about 46-78% and
10-69%, respectively [47]. Culture also takes about 6-8 weeks due to the slow growth nature of Mtb and is
not quite appropriate. However, the molecular methods, particularlyIS6110 -PCR, are able to detect the
cervical tuberculosis lymphadenitis cases in a very short time with acceptable accuracy [45-47]. According to
the previous studies, the positive results of PCR obtained by FNA on the cervical tuberculosis lymphadenitis
samples were high, being 71.4%, 76.4% and 92.1%, respectively in the three fulfilled studies [48-49]. Drug-
resistant-TB (DR-TB) CTL treatment had a low mortality rate despite the lack of standard guidelines,
and it seems that combination therapy, including sinus drainage and anti-tuberculosis drugs based on drug
susceptibility testing, to have satisfactory results and usually relapse in these cases (Table 1).

Conclusion

A rare case of MDR-TB cervical lymphadenitis in a 2-month male infant was reported from the mother
with pulmonary TB. According to results ofMtb strains genotyping, it was determined that his mother
was infected by the multiple Mtb strains and possibly the infant boy was infected with regards to the
congenital-TB route rather than the environment. Congenital TB symptoms were various in the infants and
it could be converted to TB-disseminated infection. There was no evidence of disseminated infection for
the present case using radiological findings, laboratory indexes and bacterial culture testing. Surprisingly,
we confronted with an MDR-TB infant case delivered from a drug-susceptible pulmonary-TB mother case,
which is quite uncommon. The physician decision was initiated with the first-line anti-tuberculosis therapy
without the DST (Drill Stem Test) result due to time-consuming aspect of the Mtb culture and this peculiar
emergency case. However, we performed DST by the molecular techniques and identified that the infant
was an MDR-TB case. There are several points to be considered in this case, which including (i) Iran is TB
endemic region and it is necessary to introduce new local TB control programs such as performing DST and
anti-tuberculosis regimen should be recommended based on the DST pattern in such a region; (ii) Clinical
manifestations of cervical tuberculosis lymphadenitis were not very unique and could be confused with other
infections, particularly in the absence of the response to Category I anti-TB regimen treatment due to the
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DR-TB infection, as in the present case; (iii) The fine needle aspiration (FNA) technique with the molecular
methods can diagnose the cervical tuberculosis lymphadenitis cases with great accuracy; (iv) Although the
DR-TB strains should be diagnosed quickly, the cervical tuberculosis lymphadenitis infections caused by
these strains are not usually fatal, in case they are properly administered and given antibiotic-based drug
susceptibility testing; (v) Fluoroquinolone is an appropriate therapeutic agent for the prophylactic aspect of
contacts with the MDR-TB cases.
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Figure legend

Figure 1. The CXR image of the patient revealed normal scene without remarkable sign except minor
nodular and infiltrative lesion in the left lung.
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