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Abstract
Background: According to the clinical manifestation, tuberculosis (TB) is divided into pulmonary tuberculosis (PTB) 
and extrapulmonary tuberculosis (EPTB). The incidence rate of EPTB has increased in many countries. The demo-
graphic and clinical characteristics of EPTB in China remain still unclear. 
Materials and methods: We retrospectively analyzed the medical records of 5,624 hospitalized patients with positive 
M. tuberculosis culture between January 2008 and June 2013 in Shandong province. We investigated the epidemiologi-
cal, demographic, and clinical characteristics of patients with EPTB. 
Results: Among 5,624 hospitalized TB patients with positive M. tuberculosis culture, 4,277 (76.05 %) had PTB, 618 
(10.99 %) had EPTB, and 729 (12.96 %) had both PTB and EPTB. The proportion of EPTB increased significantly from 
6.97 % in 2008 to 19.98 % in 2012 (p <0.001).  The most frequent sites or foci of EPTB were pleura (63.27 %), followed 
by bone/joint (13.75 %), and lymph nodes (8.9 %). The mean duration of treatment for pleural TB was eight months and 
for EPTB in the other foci was more than 15 months. 
Conclusion: The proportion of EPTB in Shandong province has significantly increased. Clinicians need to be aware 
of the trend and remain vigilant against EPTB. EPTB requires prolonged treatment, and clinical supervision should be 
strengthened to prevent drug resistance. HIPPOKRATIA 2020, 24(1): 27-32.
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Introduction
The World Health Organization (WHO) estimated 

that ten million people were infected with tuberculosis 
(TB) in 2018. There were 1.2 million TB deaths among 
the HIV-negative people and 251,000 additional deaths 
among HIV-positive people in 20181. TB that affects the 
lungs is characterized as pulmonary TB (PTB), and TB, 
which affects other organs or tissues outside the lungs, 
is classified as extrapulmonary TB (EPTB). PTB is the 
most typical and common form of tuberculosis. The PTB 
patients who are sputum smear-positive on microscopy 
for acid–alcohol fast bacilli are the most contagious and 
have been a priority worldwide. However, available evi-
dence on EPTB is limited and therefore needs more at-
tention and action.

The proportion of EPTB among TB patients varies 
widely in different countries2-4. Moreover, an increased 
proportion of EPTB has been reported in studies originat-

ing from different countries4-6. Existing epidemiological 
studies have shown that the differences in gender, age, 
race, education level, and immune status were all associ-
ated with EPTB rates7-10. Therefore, the types and demo-
graphics of EPTB could be very different from region to 
region. In China, the proportion of EPTB in Beijing had 
increased to 31.4 %11, whilst in Tianjin, it was only 10.3 
%12. At present, there are no reports on the proportion of 
EPTB in the Shandong Province.

EPTB is a severe clinical problem due to increased 
morbidity and mortality. Clinical manifestations of EPTB 
are diverse and atypical, and specimens for culture are 
difficult to obtain. Diagnosis is often based on radiologi-
cal or histological features combined with symptoms and 
signs. However, positive culture of M. tuberculosis is 
the gold standard diagnosis13. Therefore, EPTB is often 
misdiagnosed. Also, prolonged treatment and lack of fol-
lowing-up specimens make diagnosis and treatment su-
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pervision for EPTB more challenging14,15. Early diagnosis 
and treatment improve the prognosis. The current study 
aimed to demonstrate the epidemiological, demographic, 
and clinical features of EPTB via retrospective data anal-
ysis from inpatients with positive M. tuberculosis culture. 

Materials and methods
A definite case of tuberculosis refers to a patient with 

Mycobacterium tuberculosis complex identified from a 
clinical specimen, either by culture or by the newer mo-
lecular line probe assay method. We analyzed patients’ 
medical records with positive M. tuberculosis culture ret-
rospectively from January 2008 to June 2013 in the hos-
pitals responsible for TB prevention and control in the 
Shandong province. Approval for this study was obtained 
from the Ethics Committee of the First Affiliated Hospital 
of Shandong First Medical University (S320, 21/11/2019).

Patients of both gender, aged 15 years and older, were 
selected for the study regardless of the EPTB disease site. 
When a patient had several organs affected by EPTB, the 
patient was classified according to the most severely af-
fected site. Other inclusion criteria were positive culture 
for M. tuberculosis of specimens obtained (sputum, bron-
choalveolar fluid, hydrothorax, abdominal fluid, cerebro-
spinal fluid, urine, lymph nodes, puncture fluid, biopsy 
tissues, ect.) and utilizing the improved Lowenstein-
Jensen medium for the culture. Lastly, availability for 
collection and evaluation of all admission and discharge 
records, intact results of clinical laboratory tests and ac-
cessory examinations, and all surgical operation notes. 
Patients who were under 15 years or had a negative cul-
ture for M. tuberculosis were excluded.

The patients’ demographic and clinical data were 
collected using standard data collection forms. The Epi-
Data Entry software, version 3.1 (EpiData Association, 
Odense, Denmark) was used for data entry and manage-
ment. We applied for statistical analysis Excel datasheets 
generated automatically by the system.

Statistical analysis
Frequencies and means were used to describe the dis-

tribution of qualitative and quantitative data, respectively. 
Pearson’s chi-squared test was performed to compare the 
distribution of the categorical variables among groups. 
If variance among groups was equal, one-way ANOVA 
was used to examine the difference of means of continu-
ous variables; otherwise, the Wilcoxon rank-sum test was 
used. Trend chi-square test was used to explore the linear 
trend of the proportion of EPTB. Logistic regression was 
carried out to identify factors associated with EPTB. All 
reported probabilities (p values) were two sided and p 
<0.05 was considered statistically significant.  Statistical 
analyses were performed using the IBM SPSS Statistics 
for Windows, Version 20.0 (IBM Corp., Armonk, NY, 
USA).

Results
From January 2008 to June 2013, 5,624 patients with 

positive M. tuberculosis culture were hospitalized. Of these 
patients, 76.05 % (4,277) had PTB, 10.99 % (618) had 
EPTB, and 12.96 % (729) had concurrent PTB and EPTB 
(Figure 1). The changes in EPTB proportion in the tuber-
culosis patients were compared between 2008 and 2012 af-
ter removing the cases of concurrent PTB and EPTB. The 
proportion of EPTB significantly increased from 6.97 % in 
2008 to 19.98 % in 2012 (p <0.001, Figure 2).

Regarding patients with EPTB, their mean age was 
30 years, 75.73 % were male, 55.99 % were urban resi-
dents, and 7.61 % had a tuberculosis history; one case 
was known to be HIV co-infected. Regarding patients 
with only PTB, their mean age was 37 years, 65.82 % 
were male, 28.71 % were urban residents, and 5.66 % 
had a tuberculosis history. The characteristics of TB cases 
and cases with concurrent PTB and EPTB are shown in 
Table 1.

Logistic regression was performed to identify the fac-
tors associated with EPTB. On multivariable analysis, 
EPTB patients were more likely to be male [odds ratio 
(OR): 1.34, 95 % CI: 1.16-1.55; p =0.007] and had a 
history of TB (OR: 9.05, 95 % CI: 6.88-11.9; p =0.005) 

Figure 1: Flow chart of data acquisition regarding patients’ 
medical records with positive M. tuberculosis culture 
retrospectively from January 2008 to June 2013 in the 
hospitals responsible for TB prevention and control in the 
Shandong province.
PTB: pulmonary tuberculosis, EPTB: extrapulmonary tuberculosis, 
PCR: polymerase chain reaction.

Figure 2: Relative rates of pulmonary tuberculosis and ex-
trapulmonary tuberculosis over the years 2008-2013 in the 
Shandong province, China.
PTB: pulmonary tuberculosis, EPTB: extrapulmonary tuberculosis
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compared with PTB patients (Table 2). They were also 
more likely to be urban residents and younger (p =0.002), 
while HIV co-infection was not associated with EPTB (p 
=0.709).

In the 618 EPTB cases, the most frequent infection 
focus was pleura (in 391 patients; 63.27 %), followed by 
bone/joint (85; 13.75 %). Additional foci of EPTB were 
lymph nodes (55; 8.9 %), chest wall (45; 7.28 %), and 
urinary system (16; 2.59 %) (Figure 3). The category of 
“other” was composed of four patients (0.65 % of EPTB 
cases) who had various sites affected, including liver, 
perianal, and skin.

Among the 391 pleural TB patients, in 375 (95.91 %), 
TB was limited to the pleura, while 16 (4.09 %) had other 
infected foci besides the pleura. For these patients, the 
male to female ratio was 2.93:1, and the mean age was 
28 years. There were 224 (57.29 %) patients with right-
side pleural lesions, 142 (36.32 %) with left-side pleural 
infection, and 25 (6.39 %) patients with bilateral pleural 
pathology. Thirty-two patients were lost to follow-up and 
were not included in the study; thus, we retrospectively 
analyzed 359 pleural TB patients’ complete clinical re-
cords. The most common clinical symptom was chest 
pain (320; 89.14 %), and more than half of the patients 
had no systemic TB symptoms (216; 60.17 %). Fever was 
the most common toxic TB symptom (125; 34.82 %). 
During their treatment, all patients underwent thoracente-
sis, 285 (79.39 %) had an indwelling chest drainage tube 
placed, and 40 (11.14 %) underwent decortication. Most 
patients received first-line anti-TB drugs (Table 3). The 
total treatment duration ranged from six to 19 months, 
with a mean time of eight months. Most patients were 
compliant, and the overall prognosis was good. However, 
11 (3.06 %) patients had poor compliance resulting in 
their delayed cure and extended treatment duration.

Table 1: Demographic and clinical characteristics of patients with tuberculosis in Shandong province, China, during 2008-2013.
All cases (n: 5,624) EPTB (n: 618) PTB (n: 4,277) PTB+EPTB (n: 729)

n % n % n % n %
Gender (male) 3,766 66.96 468 75.73 2,815 65.82 510 69.96
Median age (IQR) 36 (24-56) 30 (23-46) 37 (24-57) 27 (22-44)
Residence (urban) 1,758 31.26 346 55.99 1,228 28.71 184 25.24
Previous TB diagnosis 412 7.33 47 7.61 242 5.66 51 7.00

n: number, TB: tuberculosis, PTB: pulmonary tuberculosis, EPTB: extrapulmonary tuberculosis, IQR: interquartile range.

Table 2: Factors associated with extrapulmonary tuberculosis.
Multivariable 

OR (95 % CI) p
Gender 1.34(1.16-1.55) 0.007
Age 0.74(0.70-0.79) 0.008
Residence 0.12(0.10-0.15) 0.002
Previous TB diagnosis 9.05(6.88-11.9) 0.005
HIV co-infection 0.65(0.07-6.40) 0.709

Note: gender based on women, residence based on countryside, age 
based on the group of 15~29 years old. OR: Odds ratio, CI: confi-
dence interval.

Table 3: Information of treatment for the 618 hospitalized patients with extrapulmonary tuberculosis in Shandong province, 
China, during 2008-2013.

Pleural
n (%)

Osteoarticular
n (%)

Lymphatic
n (%)

Chest wall
n (%)

Urinary
n (%)

Isoniazid 391 (100) 83 (97.6) 55 (100) 45 (100) 16 (100)
Rifampicin 313 (80) 83 (97.6) 55 (100) 43 (95.6) 13 (81.3)
Pyrazinamide 353 (90.3) 80 (94.1) 52 (94.5) 44 (7.8) 16 (100)
Ethambutol 386 (98.7) 85 (100) 55 (100) 45 (100) 14 (87.5)
P-aminosalicylic acid 124 (31.7) 2 (2.4) 5 (9.1) 4 (8.9) 3 (18.8) 
Levofloxacin 222 (56.8) 3 (3.5) 0 22 (48.9) 3 (18.8)
Amikacin 93 (23.8) 0 0 6 (3.3) 1 (6.3)
Rifapentine 100 (25.6) 2 (2.4) 0 16 (35.6) 4 (25.0)
YouFuNing 41 (10.5) 0 0 0 2 (12.5)
Capreomycin 2 (0.5) 0 0 1 (2.2) 0
Protionamide 77 (19.7) 0 0 7 (15.6) 1 (6.3)
Moxifloxacin 0 0 0 1 (2.2) 0
JieHeLing 0 0 49 (89.1) 0 3 (18.8)
Pasiniazide 0 2(2.4 0 0 3 (18.8)
Treatment duration 8M (6-19M) 19M (8-34M) 15M (6-42M) 18M (8-36M) 15M (6-24M)

Poor compliance 11 2 1
Death 1 1

M: months.
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Among the 85 osteoarticular TB patients, in 67 (78.82 
%), TB was limited to the bone or joint, while 18 (21.18 
%) had other foci. The male: female ratio was 1.28:1, and 
the mean age was 34 years. In total, 179 bone or joint le-
sions were involved, 143 of which were vertebral lesions 
(Figure 4). The most common clinical symptom was 
pain and tenderness (in 65 patients; 76.47 %), followed 
by functional limitation (41; 48.24 %). More than half 
of the patients had no systemic TB symptoms (49; 57.65 
%). The most common toxic symptom (32; 37.65 %) was 
Night sweats, followed by fever (29; 34.12 %). During 
treatment, 81 (95.29 %) patients underwent surgery or in-
vasive procedures. Two patients discontinued treatment 
(one for economic reasons) after three and eight months 
of treatment, respectively. The remainder 83 patients re-

ceived the full course of medication treatment. The total 
treatment duration ranged from eight to 34 months, with 
a mean time of 19 months. The overall prognosis was 
good. However, eight (9.41 %) patients had a residual 
functional limitation.

Among 55 lymphatic TB patients, in 53 (96.36 %), 
TB was limited to the lymph nodes, while two (3.64 %) 
also had other lesions. For these patients, the male to fe-
male ratio was 1.05:1, and the mean age was 26 years. 
A total of 68 lymph nodes were involved. The most fre-
quent site was the cervical chain lymph nodes (50; 73.53 
%) (Figure 5). One patient was lost to follow up and was 
not included in the analysis. More than half of the pa-
tients had no systemic TB symptoms (28; 51.85 %). Only 
three (5.55 %) patients had typical systemic TB symp-
toms. Most patients had multiple lymph node lesions (46; 
85.19 %), and rarely (8 patients; 14.81%) a single lymph 
node was affected by TB. During treatment, 51 (94.44 
%) patients received surgery or invasive procedures. One 
patient discontinued treatment after two months, and 
one succumbed. The other 52 patients had good compli-
ance. The total treatment duration ranged from six to 42 
months, with a mean duration of 15 months. 

Among the 45 patients with TB of the chest wall, 25 
(55.56 %) had only chest wall lesions, while 20 (44.44 
%) had other sites’ involvement. The male to female ratio 
was 2.29:1, and the mean age was 29 years. There were 
28 (62.22 %) patients with lesions on the right side of the 
chest wall and 17 (37.78 %) on the left side. The most fre-
quent location of the chest wall TB was the right anterior 
(21; 46.67 %), followed by the left anterior (11; 24.44 
%), and the right lateral (5; 11.11 %) chest wall. Most pa-
tients had no systemic TB symptoms (34; 75.56 %) and/
or respiratory symptoms, but solely the chest wall mass. 
During treatment, 40 (88.89 %) patients received surgery 
or invasive procedures. All those patients completed drug 
therapy except for one patient who died. The total treat-
ment duration ranged from eight to 36 months, and the 
mean treatment duration was 18 months.

Regarding the 16 patients with urinary tract TB, in 
the 12 (75 %), TB was localized to the urinary system, 
while four (25 %) also had other lesions. The male to 
female ratio was 1.24:1, and the mean age was 44 years. 
In total, 25 urinary tract sites were infected. The most 
frequent location was the kidney (13; 52 %), followed by 
the ureter (8; 32.0%). Only five patients had solely renal 
TB, and all the others were multiple lesions located at the 
kidney, ureter, and/or bladder. Systemic TB symptoms 
were relatively rare. The most common symptoms were 
frequent urination and urinary urgency (10; 62.5 %), fol-
lowed by urodynia (7; 43.75 %). Macroscopic hematuria 
was relatively rare (2; 12.5 %). Two patients underwent 
renal abscess drainage during their treatment, one patient 
underwent ureterectomy and ureteral bladder transplan-
tation, and the other 13 patients received only anti-TB 
drug therapy. One patient with M. tuberculosis resistant 
to amikacin and levofloxacin was treated for 24 months. 
The remaining patients completed treatment within 6 to 

Figure 3: Extrapulmonary tuberculosis disease sites among 
the 618 hospitalized patients in Shandong province, China, 
during 2008-2013.

Figure 4: Anatomic site affected, for the 85 hospitalized pa-
tients with osteoarticular tuberculosis in Shandong province, 
China, during 2008-2013.

Figure 5: Anatomic site affected, for the 55 hospitalized 
patients with Lymphatic tuberculosis in Shandong province, 
China, during 2008-2013.



HIPPOKRATIA 2020, 24, 1 31

18 months, with a mean treatment duration of 15 months.

Discussion
Shandong is the second most populous province in 

China (100.7 million). The annual TB registration rate 
was 32.7 per 100,000 population, which was at a lower 
level in the country. In the present study, we analyzed 
the epidemiologic and clinical characteristics of EPTB 
in Shandong province, China. The proportion of EPTB 
had significantly increased in recent years. The possible 
reasons are correlated with the fact that the improvement 
of economic and medical levels enables more and more 
patients with EPTB seeking medical treatment, leading to 
an increase in the diagnostic rate. At the same time, the 
number of PTB had dropped. In previous reports, higher 
proportions of female patients were observed16. Howev-
er, in agreement with the findings of a study originating 
from Saudi Arabia17, our study showed EPTB was more 
common among males with a high (2.93:1) male to fe-
male ratio of pleural TB.

The susceptible age for the development of EPTB has 
been reported variably in previous reports. Some studies 
have found the mean age of osteoarticular TB to be over 
60 years of age18,19. However, similar to previous Chinese 
study20, we found osteoarticular TB to be more common 
in young subjects (mean age 34 years).

A recent study showed that EPTB patients were more 
often HIV-positive compared to PTB patients21. Among 
patients hospitalized with EPTB, patients co-infected 
with HIV and low CD4 counts were more likely to have 
severe disease22. In the present study, from the 5,624 TB 
patients included, only four were HIV positive. We found 
no correlation between EPTB and HIV infection. This 
may be due to the fact that Shandong has a low incidence 
of HIV infection.

Pang et al11 reported that the most frequent form of 
EPTB in China was osteoarticular TB. However, we ob-
served the most common site to be pleura, followed by 
bone/joint, and lymph nodes. Specifically, most pleural 
TB was unilateral, and the right side was more commonly 
affected. Only 6.39 % of patients with pleural TB had 
bilateral pleural lesions. The spine is the most common 
osteoarticular TB site, but the most vulnerable vertebral 
region is unclear. Previous studies showed the lumbar 
vertebrae to be the most common20, while other the tho-
racic vertebrae23. We also found vertebrae to be the most 
common osteoarticular TB site, and thoracic vertebrae 
the most frequently affected, followed by lumbar verte-
brae.

Our finding that the most frequent lymphatic TB site 
was the cervical chain lymph nodes is consistent with a 
previous report14, while most patients with urinary TB 
had complex lesions involving the kidney, ureter, and/or 
bladder. The chest wall location of EPTB was included in 
this study. We found that the most susceptible site was the 
anterior chest wall, of which the right anterior area was 
more commonly affected than the left.

In the current study, there were 78 patients with posi-

tive M. tuberculosis culture in the cerebrospinal fluid, 
including five (6.4 %) patients with only TB meningitis, 
52 (66.7 %) patients with PTB and TB meningitis, and 
21 (26.9 %) patients with concurrent TB meningitis and 
other EPTB; fact suggested that majority of TB meningi-
tis would not occur as the only site of infection. The pos-
sibility of concurrent TB meningitis should be vigilant in 
diagnosing and treating other types of tuberculosis. Also, 
all 78 TB patients with meningeal involvement were 
tested by polymerase chain reaction (PCR) for M. tuber-
culosis in the cerebrospinal fluid (CSF), among which 42 
(53.85 %) were positive; fact suggesting that the sensitiv-
ity of PCR in the diagnosis of TB meningitis is low, and 
in suspicious cases, the cause needs further investigating.

The general clinical manifestations of various EPTB 
are systemic TB symptoms (including fever, night 
sweats, loss of appetite, fatigue, and weight loss), which 
are also specific clinical manifestations of tuberculosis. 
In the current study, there were differences in the symp-
toms of the various types of EPTB. For example, fever 
was more common in patients with pleural TB, and night 
sweats were common in patients with osteoarticular TB. 
It is worthy of note that more than half of all patients had 
no systemic symptoms of TB. Therefore, clinical mani-
festations of EPTB were atypical and not enough to serve 
as the basis for diagnosis.

Because a drug sensitivity test was not routinely 
performed, a portion of the corresponding results were 
missing. There were two main reasons: i) some patients 
did not have a drug-susceptibility test due to economic 
or other reasons, and ii) few doctors failed to inform 
their patients timely to pay for the susceptibility test af-
ter receiving positive culture result. In the present study, 
among the 352 strains of M. tuberculosis tested for drug-
susceptibility, five were drug-resistant, out of which one 
was multidrug-resistant (specimen from chest wall TB).

Anti-TB chemotherapy is the main treatment for 
EPTB. In the present study, most of the cases were treat-
ed with first-line anti-TB drugs, but levofloxacin and 
other second-line drugs were also utilized in a relatively 
high proportion. That was a phenomenon of drug abuse. 
Rifampicin is the first choice in clinical treatment with 
a change to rifapentine when there are apparent adverse 
reactions that cannot be tolerated. As a result, some pa-
tients were given both drugs during treatment. JieHeLing 
and YouFuNing are both Chinese patented medicines, 
and their main ingredients are both extracts of Euphorbia 
fischeriana Steud. However, China’s drug directions rec-
ommend different ranges of use, i.e., JieHeLing for lym-
phatic TB and YouFuNing for PTB and other TB types. 
These may be correlated with the different composition 
of wolfsbane extract. 

There have been debates regarding optimal therapy. 
General guidelines recommend six months for EPTB pa-
tients, but tuberculous meningitis patients should have 
extended treatment duration. Previous studies found no 
significant difference in the outcomes between six and 
nine months24, and the course of treatment is often lon-
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ger clinically. In our study, the mean duration of treat-
ment for pleural TB was eight months; for the other sites 
was more than 15 months. In the case of osteoarticular 
TB, many experts prefer to complete treatment after 12 
months or according to radiographic and/or pathological 
evidence. It is challenging to evaluate the efficacy and 
confirm cure. However, prolonged treatment is problem-
atic, as compliance declines with longer treatment dura-
tion. Clinical supervision should be strengthened to en-
sure that cure is achieved and to prevent the emergence 
of drug-resistance.

Although anti-TB drugs have significantly reduced 
the need for surgery, this is still important for the treat-
ment of EPTB. Most of the patients underwent drainage 
and/or focus cleaning in the study.

This study described the demographic and clinical 
characteristics of EPTB in Shandong province and dem-
onstrated the current treatment status, which are areas of 
interest for clinical practice. However, there are also limi-
tations in the study, i.e., we enrolled only hospitalized TB 
patients with positive M. tuberculosis culture but not in-
cluded patients without positive culture and outpatients, 
which might bias the reported results. Furthermore, ow-
ing to the retrospective design, social and economic data 
were not captured and analyzed.

In conclusion, the study summarized the epidemio-
logic and clinical characteristics of patients with EPTB in 
Shandong province, China. A significantly increased pro-
portion of EPTB has been demonstrated. Clinicians need 
to be aware of this increasing trend and raise awareness 
and vigilance of EPTB. There were still some problems 
in the treatment of EPTB, such as anti-TB drug abuse 
(especially second-line anti-TB drugs), prolongation of 
the treatment time, decreased compliance of patients, in-
terruption of treatment, and even loss to follow-up. It is 
recommended to strengthen supervision during treatment 
to improve the disease’s treatment and prognosis, which 
may prevent the emergence of drug-resistant strains.
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