
Background

Cervical lymphadenitis is a common clinical
presentation in general practice (1). In developing
countries where pulmonary tuberculosis (TB) is
prevalent, lymph node TB is not uncommon in
children presenting with swollen head and neck
lymph nodes, and should be included in the dif-
ferential diagnosis (2).
In children, fine needle aspiration cytology
(FNAC) is acceptable as a very useful diagnostic
tool, accurate, speedy, inexpensive and easy to per-

form (1,3,4). FNAC, however, requires patients’
co-operation. Some children resist the procedure
and have to end up with undesirable sedation, cau-
sing a high level of anxiety among parents. A lot
of FNAC performed in children suspicious of
lymph node TB turned out to be non-specific in-
fection or inconclusive. Without FNAC, these chil-
dren could otherwise have been successfully
treated with empirical antibiotics.
Although more investigative procedures help cli-
nicians diagnose TB with more confidence (1,5,6),
it is not feasible or practical to apply all the dia-
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Summary
Objective: To propose a simple clinical risk score to distinguish tuberculosis from non-specific infection in children with cer-
vical lymphadenitis.
Methods: Six-year retrospective data of 284 children initially diagnosed with cervical lymphadenitis in a large university af-
filiated hospital were analyzed. Cases were children eventually diagnosed with tuberculosis by fine needle aspiration cytology
(FNAC) and/or excisional biopsy (n=58), controls were children diagnosed with non-specific cervical lymph node infection
(n =57). Scores were assigned to clinical characteristics statistically significant under the multivariable logistic regression.
Results: Age group, history of contact to TB case, positive tuberculin skin test, duration of enlargement, the number of nodes
and size of the largest node were significant predictors. When classified the total scores into three categories, the likelihood
ratio of positive for tuberculosis increases from 0.07 (p<.001) in low probability category (score below three) to 9.17 (p<.001)
in high category (score above nine).
Conclusions: General practitioners may use this simple clinical risk score to help recognizing and distinguishing tubercu-
losis from non-specific cervical lymphadenitis. Children with low scores may be handled with empirical treatment. Children
with high scores may be referred to specialists for proper investigation and treatment. Those with intermediate scores may
be evaluated appropriately.
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gnostic procedures in all patients, as this would be
time consuming and expensive. In order to gain
high disease likelihood, but still spending mini-
mal resources, a simple clinical risk score to pre-
dict which children are more likely to gain bene-
fit from full investigation for lymph node TB is re-
quired.

Methods

Setting
A 653 beds university-affiliated, regional hospi-
tal in Nakorn Sawan, a province located 240 ki-
lometers to the north from Bangkok, captures 1.1
million population around the upper central part
and the lower northern part of Thailand. The pre-
valence of TB is 558 per 100 000 population. Ap-
proximately 6.2% are children 15 year-old or un-
der. Of those, 53.9% is extra-pulmonary and 70.1%
out of which is at the head or neck area.

Patients and data collection
Children initially diagnosed with cervical lym-
phadenitis at the pediatric, surgical and ear, nose
and throat departments between fiscal years
2004-2009 were identified. Children without fur-
ther FNAC investigation were excluded. TB ca-
ses were defined as children who, after FNAC
and/or excisional biopsy were either; 1. positive
for Mycobacterium tuberculosis on culture or, 2.
positive for acid fast bacilli (AFB) or, 3. reported
as caseating granuloma or granulomatous chan-
ges compatible with TB. This definition was ba-
sed on routine clinical practice.
Non-TB cases were defined as the remaining chil-
dren who did not fulfill any of the above condi-
tions and were clinically diagnosed with and trea-
ted as non-specific lymph node infection, who re-
sponded to treatment with empirical antibiotics,
or were surgically removed and were finally dia-
gnosed with non-specific lymph node infection.
Potential predictor variables used in our study in-
cluded demographic information (gender and
age), clinical history (duration of enlarged nodes,
history of contact with TB cases), physical exa-
mination (number and size of lymph nodes) and
tuberculin skin test.
The size of the largest node recorded was used in

this study. Tuberculin skin testing was performed
under the routine basis in most of the children su-
spicious of TB. A positive reaction required in-
duration of ≥15 mm. All information was extracted
from the medical records.
Other potential predictors were also considered,
but were not included in the analysis. Sites of
lymph nodes were vaguely defined, pain or fever
was interfered with analgesic or antipyretic pre-
medication and therefore not used in the study, as
well as the consistency of nodes which rarely exi-
sted in the records.
The final outcome of the investigation was lymph
node TB diagnosed by means of FNAC and/or ex-
cisional biopsy. All aspirations were done by bo-
ard certified pathologists. All excisional biopsies
were done by board certified surgeons. Cytology
or histology of specimens was interpreted by the
same set of pathologists, who were unaware of the
clinical manifestations.
The research protocol and data collection was ap-
proved by Nakorn Sawan Hospital Research
Ethics Committee. Patient informed consents
were not required in this retrospective data col-
lection.

Statistical analysis
Characteristics of TB and non-TB cases were
compared by exact probability tests or t-tests as
appropriate.  All p values were two-sided. Con-
tinuous variable (age, duration of symptom,
number and size of nodes) were categorized into
groups to enhance meaningful clinical interpre-
tation. The points of categorization were decided
after careful examination of the relationship bet-
ween each continuous variable and the log odds
of being cases. A univariable, multivariable
odds ratio and beta coefficient for sub-level of
each characteristic was calculated by logistic re-
gression clustering (gender). Beta coefficient was
divided by the smallest value among all beta co-
efficients in the model and rounded up or down
to the nearest 0.5 decimal points to achieve an
item score. Each item score was added up to ob-
tain a total score. The total score was used as the
only predictor in the logistic regression. The area
under the receiver operating characteristic (Au-
ROC) curve and its 95% confidence interval were
calculated. The total score was classified and ran-
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ked into three probability categories, low, mo-
derate and high. The likelihood ratio of positive
test (LHR+) was calculated for each probabili-
ty category.

Results

Characteristics of patients and diagnosis
During 2004-2009 there were 284 children who
were initially diagnosed with cervical lympha-
denitis. One hundred and sixty five cases resolved
after close observation or after treatment with em-
pirical antibiotics without further investigation.
Among the remaining 119, FNAC was scheduled
in 102 cases, from which two cases of malignan-
cy were reported (one Hodgkin’s disease and one
neuroblastoma). Two cases were lost before
FNAC was scheduled. These four latter cases were
excluded. Four of the 98 cases set for FNAC were
also sent for excisional biopsy, three of which were

diagnosed with TB and one infected brachial cyst.
Among the other 94 cases set for FNAC alone, 47
were professionally diagnosed with and succes-
sfully treated as TB. There were 17 cases who were
initially scheduled for excision biopsy alone,
eight turned out as TB, the rest were non-speci-
fic lymphadenitis or other benign conditions (hi-
stiocytic necrotizing lymphadenitis). The total
number of cytologically and/or histologically
proved lymph node TB cases in this study was the-
refore 58. The remaining 57 cases were included
as non-TB cases. These 115 children were from
the pediatrics (n=104), surgery (n=7) and ear, nose
and throat (n=4) departments. None of the children
had HIV-infection nor other immune-compromi-
sing conditions.
Tuberculosis and non-TB cases were different with
respect to age group, duration of node enlarge-
ment, history of contact to TB case, number of no-
des and size of the largest node and tuberculin skin
test (Table I).
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Table 1. Characteristics of children with and without tuberculosis (TB), odds ratio (OR) and 95% confidence interval (CI). 

OR, univariable odds ratio.
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Development of clinical risk score
Under the logistic regression clustering (gender),
all predictors were significant at 0.05 with rela-
tively high odds ratios. The AuROC curve for the
full model was 86.5 (95% confidence interval:
79.8, 93.1). The item-specific score transformed
from beta coefficient varied between zero and six
(Table II) and the summary scores ranged from

zero to 17.5 (Figure 1). When the summary sco-
re was used as the only predictor in the logistic mo-
del, the AuROC curve was 86.8 (95% confiden-
ce interval: 80.3, 93.2) (Figure 2).
The score predicted probability of TB increased
with an increase in summary scores (Figure 3).
When classifying the summary score into three
probability categories at the probability of 20% and
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Figure 1. Clinical risk
score distribution of chil-
dren with and without tu-
berculosis (TB).

Table 2. Predictors, odds ratio (OR), 95% confidence interval (CI), regression beta coefficient (β) and the assigned score. 

OR, multivariable odds ratio from logistic regression clustering (gender).
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80%, the corresponding cut-point value of the sco-
res was at three and nine.
The likelihood ratio of positive for TB increases
from 0.07 (95% confidence interval: 0.02, 0.27)
in the low risk category (score <3), to 1.10 (95%
confidence interval: 0.74, 1.64) in the moderate
(score 3-9) and 9.17 (95% confidence interval:
2.95, 28.48) in the high risk category (score >9)
(Table III).

Discussion

Predictors of tuberculosis
To make these clinical risk score most feasible and
applicable, we selected the predictors from only
demographic characteristics, clinical history and
diagnostic investigation that were available on a
routine basis. Extra-pulmonary TB is more com-
mon in children than adults, mostly occurring in
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Figure 3. Predicted (solid
line) and observed (cir-
cle) probability of tuber-
culosis (TB) at each score.
Area of circles represents
numbers of children at
each score. Vertical dotted
lines classify children into
low (<20%), moderate
(20%-80%) and high
(>80%) probability of tu-
berculosis.

Figure 2. Performance of
the clinical risk score, area
under the receiver operat-
ing characteristics (ROC)
curve and 95% confidence
band.
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those who are less than 4 years old (2), or less than
2 years in some areas (7). In our study, the like-
lihood of TB is more common in children <3 ye-
ars old and >6 years old compared to those in bet-
ween. This may be the case in areas where pul-
monary TB is common, where small children are
usually kept unintentionally in households with
adult TB cases while pre-school children are al-
lowed to stay outdoor. Older children may contract
infection from TB cases in the community. The-
re was already some evidence that children may
be infected either in the community or in the hou-
sehold (8).
Surprisingly, we found that early presentation of
enlarged lymph nodes was more likely to be TB
than later ones. Enlargement of cervical lymph no-
des of very short duration is more likely to be acu-
te infection such as Streptococcal or Staphylo-
coccal infection, while in less acute conditions,
lymph node TB should be considered. One of the
most common causes of sub-acute lymph node in-
fection is mycobacterial infection (3). This di-
screpancy needs further explanation.
A history of contact to TB cases, whenever re-
ported, increased the likelihood of TB by five ti-
mes. History of contact was reported in one-fourth
of lymph node TB pediatric cases (9). Differen-
tial diagnosis with cervical lymph node TB
should be considered when there is any history of
exposure to TB (3). Tuberculosis infection and cli-
nical disease among children in household con-
tact with adult patients is more prevalent than in
general population (7), and is 34 times higher
among children with positive history of TB con-
tact than those without (10).
Cervical region was the commonest site affected
among all lymph node TB. In the majority of ca-
ses, glands were multiple and/or matted (11). Mul-
tiple cervical lymph nodes, size >2 cm, and mat-
ting were the characteristic clinical features
(10,12). From our findings, more than two, mat-

ted or chained lymph glands increase the proba-
bility of TB by eight times, while nodes sized 2-
2.9 cm and larger than 3 cm are nine and 15 times
more likely to be TB.
In the majority of TB, positive tuberculin skin test
could be obtained (2). A differential diagnosis with
cervical lymph node TB should be considered
when tuberculin test reaction is >15 mm (3). When
combined with tuberculin test, the sensitivity of
FNAC increased from 69% to 85% (13). From our
analysis, children with positive tuberculin reaction
are seven times more likely to have TB.

Other clinical prediction rules
There have been attempts to use a mathematical-
ly derived clinical prediction rule for TB in a va-
riety of patients. Most of them confined to pul-
monary tuberculosis (14-21). There are only few re-
ports of clinical prediction rule for lymph node TB
(12,22). A simple model was proposed to select ado-
lescents and young adults with peripheral lym-
phadenopathy for biopsy (23,24). One study at-
tempted to help diagnose lymph node TB in remote
peripheral areas, where the facility for FNAC or
biopsy is restricted (22). These models included a
combination of TB risk factors, signs and symptoms,
physical examination and investigations. Unfortu-
nately, there was only one clinical guideline spe-
cifically designed for TB in children (25).

Model specification
It should be understood that any clinical predic-
tion rules should be considered space and time spe-
cific. For TB, the baseline prevalence of tuber-
culosis in the community and the diversity of hu-
man behaviors modify the degree of tuberculosis
transmission. Therefore, external validation of the
present rule is essential. However, a clinical risk
score like the one we proposed, could easily be de-
rived from clinical parameters which are impor-
tant to each specific area.

Table 3. Distribution of cases by probability categories, likelihood ratio of positive (LHR+) and 95% confidence interval (CI).
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Conclusions

A simple clinical risk score may be used to clas-
sify children initially diagnosed with cervical lym-
phadenitis into three groups, those with low, in-
termediate and high scores. General practitioners
may use this rule to help recognizing and di-
stinguish tuberculosis from non-specific cervi-
cal lymphadenitis. Children with low scores may
be handled with empirical treatment. Children
with high scores may be referred to specialists
for proper investigation and treatment. Those with
intermediate scores may be evaluated appro-
priately.
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