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Tuberculosis in a Portuguese Cohort

António Guerra Maio, Daniel Coutinho, Sofia Nunes, Jorge Velez, Filomena Freitas, Célia Oliveira
Infectious Diseases Department, Centro Hospitalar do Baixo Vouga – Aveiro, Portugal

Abstract
Background: Tuberculosis (TB) is a multisystemic disease and a leading cause of infectious disease-related mortality worldwide.

Objectives: This study aims to characterize patients with TB in a portuguese cohort.

Methods: Retrospective analysis of files pertaining inpatients with TB admitted between 1/2005 - 12/2014. Data were analysed using χ2 or Fisher exact 
test (p<0.005 = statistically significant) and odds ratio was calculated. 

Results: 222 cases were found: 128 patients had pulmonary involvement (PTB) and 100 extrapulmonary disease (ETB) (6 had overlapping disease), with 
men being mostly affected. The most common locations of ETB were lymphatic (27.0%), meningeal and osteoarticular (both 19.0%).

The majority exhibited risk factors (64.0%, p<0.005). PTB was associated with smoking (p=0.000, OR=5.05) and contact with TB-infected person 
(p=0.002, OR=7.53). Human immunodeficiency virus (HIV) infection (p=0.000, OR=5.16) and age > 65 (p=0.005, OR=3.34) were associated with ETB.

48 patients were HIV-infected, with median CD4 count of 74.5 cells/µL (13-136), most cases occurring in the setting of new HIV diagnosis. HIV infection 
was statistically associated with disseminated (OR=12.64), pleural (OR=8.50), meningeal (OR=2.96) and lymphatic TB (OR=2.38). HIV negativity was 
associated with pulmonary (OR=4.08) and osteoarticular disease (OR=5.42). 

PTB was confirmed mainly by culture or PCR test plus smear (81.3%). ETB diagnosis was more complex.

Clinical outcome was favourable (PTB 98.4%; ETB 94.0%). Eight patients died.

Conclusions: TB remains an important healthcare issue in Portugal. Contact with TB-infected person and smoking (PTB) and HIV infection and age > 65 
(ETB), were significant risk factors. HIV infection was associated with disseminated, pleural, meningeal and lymphatic disease.

Keywords: Tuberculosis, Extrapulmonary, Pulmonary, HIV, Risk factors.

Introduction
Tuberculosis (TB) is one of the most common infections in 
the world, being an important cause of morbidity and mor-
tality associated with infectious diseases.1

According to World Health Organization (WHO), in 2014, 9.6 
million people fell ill with TB and, among these, 1.2 million 
were also infected with human immunodeficiency virus (HIV). 
It is known that TB ranks, along with HIV, as one of the lead-
ing causes of death worldwide: 1.5 million died from TB in 
2014, 0.4 million being co-infected with HIV. Adult women, 
aged between 20-59 years, seem to be particularly at risk, 
being TB one of the top five killers in this group. TB death 
rate decreased 47.0% since 1990 but, even so, the disease 
is becoming more common in many parts of the world and 
drug-resistance is increasing. Co-infection with HIV seems 
to be an important factor in the emergence and spread of 
such cases.2

The incidence and prevalence of TB is decreasing in Portugal. 
The incidence rate decreased from 39.3 to 20.0/100,000 
per year between 2005 and 2014. The prevalence rate de-
creased from 37.2 to 29.0/100,000 population per year on 
the same time period.3-5 There is an asymmetry in the in-
cidence of tuberculosis in Portugal. Coastal districts have 
a greater number of cases than those inland. Oporto, Lis-
bon, Setúbal and the Algarve are the regions with higher 
incidence (between 20.0 and 50.0/100,000). The region of 
Aveiro, although located in a coastal area, had an incidence 
of 15.6/100,000 in 2014.6-7

TB is caused by a bacillus from the Mycobacterium tubercu-
losis complex that includes M. tuberculosis (accounting for 

97-99% of cases), M. africanum, M. microti, and M. bovis. 
After infection, four possible outcomes can occur: immedi-
ate clearance of the microorganism, primary disease, latent 
infection and later reactivation of the disease. In most cases, 
after contact with M. tuberculosis, 90% of those with intact 
immune systems will control replication of the bacilli, en-
tering a latent phase. Approximately 5 to 10% of patients 
without underlying medical problems will have reactivation 
of the disease during their lifetime.1, 8-9 This risk is largely 
increased if there is co-infection with HIV.10

The disease is a chronic necrotizing mycobacterial infection 
characterized by the development of granulomatous lesions. 
It can affect almost every organ in the body with the lungs 
being most commonly involved. Other organs and/or loca-
tions, like the lymph nodes, pleura, abdomen, joints/bone or 
the meninges, can be affected.1,8,11-12 The proportion of pa-
tients with extrapulmonary (ETB) or pulmonary TB (PTB) var-
ies along different world regions.13-18 ETB is more frequent in 
people with a compromised immune system, as is the case 
in HIV-infected patients.11,12

Some patients have characteristics that put them at risk of 
acquiring TB.1,8 Some factors recognized as risk factors for 
TB are smoking19-20, presence of any immunosuppression 
status (use of immunosuppressive drugs, cancer or HIV in-
fection)10,21-27, younger or older age28,29, migrant status30-32, 
inmate status31,33, homelessness or institutionalization31,34,35, 
close contact with TB-infected patients36,37, drug use38, al-
coholism39, malnutrition40, diabetes41-42 and other chronic 
comorbidities43-45. Obesity46 and female gender47 seem to 
reduce the risk of acquiring TB. 
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Early diagnosis is essential to minimize morbidity and mor-
tality from this disease. This can be difficult due to non-spe-
cific and/or insidious complaints, being essential a high level 
of suspicion. The use of acid-fast bacilli smears aids towards 
an early presumptive diagnosis, but the disease is only con-
firmed with a positive culture for M. tuberculosis, which can 
take weeks to obtain. Other techniques are used to provide 
early diagnosis, like nucleic acid amplification. Most often, 
diagnosis is obtained from a combination of different diag-
nostic methods.1,8,11,48

Treatment of TB should be initiated early to achieve best 
outcomes, avoiding further transmission and complications 
from more advanced disease. There are various treatment 
regimens, but the most often used are based on isoniazid, 
rifampicin, pyrazinamide and ethambutol - the use of at least 
four drugs has the objective to avoid drug resistance. These 
drugs are used for at least two months (initial phase) and, 
after negative cultures are obtained, pyrazinamide and eth-
ambutol can be suspended and the other drugs maintained 
for a period that varies (maintenance phase) according to the 
form of disease being treated.49-50

This study tries to characterize patients with TB in a portu-
guese cohort, comparing patients with PTB and ETB, focus-
ing in aspects like the incidence of tuberculosis, risk factors, 
clinical manifestations, diagnosis, treatment and also par-
ticular aspects of patients with concomitant HIV infection. 
Objectively, we aimed at figuring out clinical characteristics 
that can help to better recognize and manage this disease.

Material/Methods
This study consisted on a retrospective record file analysis of 
patients, aged over 15 years old, who were hospitalized in the 
Infectious Diseases Ward in Centro Hospitalar do Baixo Vou-
ga - Aveiro, Portugal, between 1/1/2004 and 31/12/2014, 
with diagnosis of TB. This hospital covers an area with a 
population around 360,000 people.5 Some patients that do 
not warrant hospitalization are treated at Directly Observed 
Treatment (DOT) centres. Those that do require hospital ad-
mission are usually admitted to our ward.
The diagnosis of PTB and ETB was made in harmony with 
WHO criteria.48 PTB was considered if the infection affect-
ed the lung parenchyma and ETB if there was involvement 
of any other organ. If a patient presented with radiograph-
ic findings characteristic of disseminated disease, he was 
deemed as having ETB. Isolated pleural involvement was 
also included in the ETB group. Patients with lung infection 
and other organ involvement were accounted for in both 
groups. Investigation of simultaneous presence of PTB in 
ETB patients was made by routine in all but not extensively.
Diagnosis of TB was defined as “confirmed” if there was iden-
tification of M. tuberculosis through Ziehl-Neelsen acid-fast 
stain plus a positive PCR or by culture in Lowenstein-Jensen 
media. It was deemed “probable” if there was a positive PCR, 
a positive acid-fast stain or a compatible histology. Lastly, 
the diagnosis was considered “possible” when the patient 

received empirical TB treatment and had favourable clinical, 
analytical and imaging response. Some analytical exams like 
adenosine deaminase (ADA) levels were accounted for in 
those situations where diagnosis was more complex.
Patients were treated with antituberculosis drugs as usually 
recommend in guidelines. In some cases (like meningeal, 
pericardic or pleural forms of TB) corticosteroids were used 
as adjunctive therapy.48-50

HIV infection was determined by serum enzyme-like im-
munosorbent assay (ELISA) with INNO-LIA confirmation. A 
quantifiable HIV viral load also confirmed the diagnosis. 
Patients were excluded if they were transferred to other hos-
pitals during hospitalization or if data were not available in 
the record files. 
Data were evaluated using IBM SPSS statistics software ver-
sion 23. Differences in categorical variables were evaluated 
using Pearson χ2 test or Fisher’s exact test. The strengths of 
associations were presented by odds ratio (OR) with 95.0% 
confidence intervals. For all tests a p-value < 0.05 was con-
sidered statistically significant. 

Results
A total of 225 patients were diagnosed with TB during the 
study period. Three patients were excluded due to being 
transferred to other hospitals and/or not having clinical infor-
mation, thus a total of 222 patients was analysed. Of these, 
128 patients (57.7%) had pulmonary involvement and 100 
(45.0%) had an extrapulmonary form of TB (six patients had 
simultaneous pulmonary and extrapulmonary involvement). 
Baseline characteristics are described in table 1.
Extrapulmonary forms of tuberculosis are described in table 
2. Twelve patients had infection in more than one location. 
The most common locations were lymphatic (27.0%), me-
ningeal (19.0%), osteoarticular (19.0%) and disseminated 
(15.0%).
The majority had at least one risk factor for infection with M. 
tuberculosis (n=142, 64.0%). The main risk factors in the 
study population are described in table 3.
The most frequent risk factors for patients with PTB were 
being a smoker (n=37), alcoholism (n=21), contact with 
a TB-infected person (n=18), poor socioeconomic con-
dition (n= 16) and HIV infection (n=15). In the ETB group 
the most common were HIV infection (n= 36), age over 65 
years (n=19) and alcoholism / poor socioeconomic condition 
(both, n=11).
There was an increased risk of acquisition of PTB if there 
was contact with TB-infected persons (OR 7.53), smoking 
(OR 5.05), use of immunosuppressive therapy or institution-
alization (OR 4.57). Being infected with HIV (OR 5.16) and 
being older than 65 years (OR 3.34) increased the risk for 
acquisition of ETB.
Time from onset of symptoms to diagnosis was obtained in 
60.8% of cases (n=135; 75 in PTB and 60 in ETB). Patients 
with PTB had duration of symptoms shorter than 90 days 
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[median 60 days – IQR (Interquartile Range) [22.5-97.5]; (0-
30; n=35), (30-90; n=24), (≥90; n=16); p=0.017]. On the 
other hand, symptoms in ETB group varied between short 
and longer durations [median 30 days - IQR [1.0-94.0]; (0-
30; n=35), (30-90; n=8), (≥90; n=21); p=0.029].
In table 4 are described the main symptoms/signs in the 
two groups. Most frequent in the PTB group were cough 
(mainly productive), fever, weight loss, asthenia, anorexia 
and night sweats. On the other group fever, asthenia, ano-
rexia and night sweats were also frequent. Some symptoms 
were, expectedly, more frequent in some forms of ETB like 

lymphadenopathies in lymphatic forms (27 of 30), altered 
mental status in meningeal forms (9 of 15) and back pain in 
osteoarticular forms (16 of 17).
The diagnosis of PTB was confirmed in the majority of cas-
es (n=104, 81.3%). In 14 cases (10.9%) it was defined as 
probable and in 10 cases (7.8%) as possible. On the other 
hand, ETB was confirmed only in 14% of situations (n=14), 
being defined as probable in 41% (n=41) and as possible in 
45% (n=45). ETB patients with possible diagnosis were di-
vided as follows: meningeal and osteoarticular (both, n=17), 
pleural (n=5), pericardic and gastrointestinal (both, n=3).
In table 5 are described the main methods used for the diag-
nosis of tuberculosis in both groups.
A conventional chest x-ray was performed in every patient. 
Abnormalities were present in 119 exams in PTB group 
(93.0%; p-value: 0.000) and in 54 in the ETB group (54.0%; 
p-value: 0.000). On the first group the main abnormalities 
were the presence of apical infiltrate (n=99, 83.2%; p-value: 
0.000), cavitation (n=79, 66.4%; p-value: 0.000), non-api-
cal infiltrate (n=19, 16.0%; p-value: 0.000) and pleural 
effusion (n=5, 5.0%; p-value: 0.000). In the ETB group 
the abnormalities found were micronodular pattern (n=15, 
27.8%; p-value: 0.000), pleural effusion (n=13, 24.1%; 
p-value: 0.000), apical and non-apical infiltrates (each with 
n=6, 11.1%; p-value: 0.000), cavitation (n=3; 5.6%; p-val-
ue: 0.000) and single nodule (n=2; 3.7%; p-value: 0.000).
Other tests were ordered mainly when there was suspicion 
of ETB forms, and comprised ultrasound, tomography and/or 
magnetic resonance imaging.
ADA was measured in patients where the diagnosis was 
more difficult and were classified as possible diagnosis of 
TB. Median ADA levels were 25,2 IU/L [18,4-42,5] in me-
ningeal, 32,5 IU/L [22,5-42,7] in osteoarticular, 102,1 IU/L 

Table 1. Baseline characteristics of the study population

Pulmonary Tuberculosis Extrapulmonary Tuberculosis

Total Men Women p-value Total Men Women p-value
Number of 
cases

128
(57.7%)

98
(76.6%)

30
(23.4%)

0.001 100
(45.0%)

56
(56.0%)

44
(44.0%)

0.001

Median age
(years)

40
IQR [29.5-50.5]

42
IQR [32.0-50.8]

35,5
IQR [26.3- 45.8]

0.000 44,5
IQR [35.0-57.0]

48
IQR [35.8-56.6]

49
IQR [30.0-64.5]

0.058

Country of 
origin

· Portugal (n=121)
· Angola (n=2)
· Guinea Bissau (n=2)
· Brazil (n=1)
· Romania (n=1)
· East Timor (n=1)

· Portugal (n=94)
· São Tomé and Príncipe (n=4)
· Angola (n=2)
· Guinea Bissau (n=2)
· Brazil (n=1)
· Romania (n=1)
· East Timor (n=1)

Length of stay
(days)

17 (IQR 11.0-24.0) 0.064 18 (IQR 8,8-27,8) 0.076

Year of 
hospitalization
(n)

2005-2009 2010-2014
0.004

2005-2009 2010-2014
0.003

70 (54.7%) 58 (45.3%) 60 (60.0 %) 40 (40.0 %)

Table 2. Extrapulmonary TB locations

Extrapulmonary Tuberculosis

Total (n)
Men 
(n)

Women 
(n)

Median Age (years)

Lymphatic 27 16 11
33

IQR [29.5 – 54.0]

Meningeal 19 11 8
43

IQR [31.5 – 69.0]

Osteoarticular

19
Dorsal: n=7

Lumbar: n=12
Hip: n=1

9 10
54

IQR [51.5 – 66.0]

Disseminated 15 10 5
46

IQR [41.0 – 67.5]

Gastrointestinal

13
Hepatic: n=1

Intestinal: n=6
Peritoneal: n=7

6 7
30

IQR [24.0 – 45.0]

Pleural 12 10 2
32

IQR [30.3 – 43.5]

Genitourinary 3 1 2
24

IQR [24.0 – 40.0]

Pericardic 3 2 1
54

IQR [54.0 – 65.0]

Cutaneous 1 0 1 63
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Table 3. Risk factors present at diagnosis. NA: non-applicable. OR: Odds ratio. TB: Tuberculosis

Pulmonary Tuberculosis (n=128) Extrapulmonary Tuberculosis (n=100)
Total p-value OR Total p-value OR

Presence of risk factors at diagnosis 93 (72.7%) NA NA 55 (55.0%) NA NA

Alcoholism 21 (22.6%) 0.141 1.85 11 (20.0%) 0.321 0.67

Contact with TB-infected person 18 (19.4%) 0.002 7.53 3 (5.5%) 0.005 0.19
Diabetes 6 (6.5%) 0.575 1.11 5 (9.1%) 0.757 1.23
Drug use 10 (10.8%) 0.467 0.71 10 (18.2%) 0.641 1.24
HIV infection 15 (16.1%) 0.000 0.25 36 (65.5%) 0.000 5.16
Migrant status 8 (8.6%) 0.770 1.19 6 (10.9%) 0.934 1.05
Immunosuppressive therapy 6 (6.5%) 0.243 4.57 1 (18.2%) 0.132 0.20
Institutionalization 6 (6.5%) 0.243 4.57 2 (3.6%) 0.462 0.48
Neoplasia 6 (6.5%) 0.040 1.77 0 (0.0%) NA NA
Age over 65 years 8 (8.6%) 0.002 0.26 19 (34.6%) 0.005 3.34

Previous TB infection 11 (11.8%) 0.983 1.01
8 (14.6%) 0.788 0.88

Poor socioeconomic condition 16 (17.2%) 0.344 1.54 11 (20.0%) 0.934 1.04
Renal impairment 2 (2.2%) 0.510 NA 0 (0.0%) NA NA
Smoking 37 (39.8%) 0.000 5.05 7 (12.7%) 0.000 0.17

Note: p-value was calculated with Pearson χ2 test or Fisher’s exact test. OR measured the odds of the presence of a risk factor in patients with pulmonary tuberculosis or extrapulmonary tuberculosis compared with the odds of 
not having that risk factor in the same group.

Table 4. Main signs and symptoms in patients with PTB and ETB

Pulmonary Tuberculosis (n=128) Extrapulmonary Tuberculosis (n=100)
Total p-value Total p-value

Cough
97 (75.8%)

Productive cough – n=72
0.000
0.000

17 (17.0%)
Productive cough – n=10

0.000
0.000

Fever 89 (69.5%) 0.372 64 (64.0%) 0.371
Weight loss 85 (53.1%) 0.002 25 (25.0%) 0.000
Asthenia 68 (53.1%) 0.002 35 (35.0%) 0.013
Anorexia 65 (50.8%) 0.000 27 (27.0%) 0.000

Night sweats 61 (47.7%) 0.001 27 (27.0%) 0.001

Chest pain 32 (25.0%) 0.041 15 (15.0%) 0.077
Dyspnoea 26 (20.3%) 0.004 6 (6.0%) 0.001
Haemoptysis 10 (7.8%) 0.064 2 (2.0%) 0.042
Abdominal pain 5 (3.9%) 0.149 11 (11.0%) 0.003
Nausea/vomiting 5 (3.9%) 0.048 11 (11.0%) 0.023
Adenopathies 4 (3.1%) 0.000 30 (30.0%) 0.000
Altered mental status 3 (2.3%) 0.001 15 (15.0%) 0.000
Diarrhoea 3 (2.3%) 0.288 6 (6.0%) 0.144
Back pain 2 (1.6%) 0.000 17 (17.0%) 0.000
Headache 2 (1.6%) 0.001 11 (11.0%) 0.003
Hemiparesis 2 (1.6%) 0.653 4 (4.0%) 0.177
Hoarseness 2 (1.6%) 0.510 0 NA
Seizures 1 (0.8%) 0.085 6 (6.0%) 0.008
Urinary symptoms 1 (0.8%) 0.826 1 (1.0%) 0.887

Note: p-value was calculated with Pearson χ2 test or Fisher’s exact test.
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[88,3-135,6] in pleural, 66,9 IU/L [56,9-71,1] in pericardic and 62,4 
IU/L [44,5-83,2] in gastrointestinal forms of TB. In PTB the median ADA 
level was 36,4 IU/L [28-58].
In patients with osteoarticular and meningeal tuberculosis, where the 
diagnosis was only deemed as possible, other diagnostic hypothesis like 
brucellosis, or different bacterial infections, were excluded. In osteoar-
ticular forms biopsy was performed whenever possible. Most of biopsies 
yielded inconclusive results.
All patients were started on antituberculous therapy, mainly with the usu-
al four drug scheme (isoniazid, rifampicin, pyrazinamide and ethambu-
tol). Initial therapeutic regimens are described in table 6. 
Some cases of drug-resistance were found (n=10 – 9 in PTB group and 
1 in the ETB group). None of the cases corresponded to multi-drug or 
extensive drug-resistance. Monoresistance was present in 3 cases (2 in 
PTB group – streptomycin, isoniazid; 1 in the ETB group – ethambutol) 
and polyresistance in 6 cases [all in the PTB group – streptomycin (n=6), 

isoniazid (n=4), ethambutol (n=1), pyrazina-
mide (n=1)]. Four patients had resistance to 
isoniazid and streptomycin, one to streptomycin 
and pyrazinamide and another to streptomycin 
and ethambutol.
Adverse drug effects were observed in 32 pa-
tients (15, PTB and 17, ETB). In 84.4% they 
manifested within the first two weeks of treat-
ment and the remainder within a month. Ma-
jor adverse effects were hepatotoxicity (n=16; 
50.0%), rash (n=9; 28.1%) and pancreatitis 
(n=3; 9.4%). Angioedema, secondary lupus, 
nausea, nephrotoxicity, optic neuritis, vestibular 
toxicity and urticaria were also diagnosed (n=1; 
3.1%).
Clinical outcome was favourable in most cases 
(PTB - n=126, 98.4% vs. ETB - n=94, 94.0%). 
Eight patients died within the study period (PTB 
n=2 vs. ETB n=6). 
A subanalysis of HIV-infected patients was per-
formed. From 222 patients diagnosed with TB, 
48 patients (21.6%) had concurrent HIV infec-
tion (PTB n=15 vs. ETB n=36, p-value 0.052). 
Three patients had simultaneous pulmonary 
and extrapulmonary involvement. In both groups 
men were most commonly afflicted (PTB n=12, 
80.0%; ETB n= 29, 80.6%), with a median age 
of 39.5 years [PTB 34 years [31.5-43.0]; ETB 
43 years [32.0-50.0]]. The length of stay was 
similar in both groups (PTB 17 days VS ETB 
18 days). No statistical difference was found 
between PTB and ETB groups in HIV-infected 
patients. 
CD4 count and viral load was obtained in 40 
patients, revealing a median CD4 count of 74.5 
cells/µL [13-136] and a median viral load of 
211,006 copies/mL (1,430 – 4,430,000). In 
HIV patients, TB diagnosis mostly occurred in 
the context of newly diagnosed HIV infection 
(n=34, 70.8%). The remainder occurred in 
patients with poor adherence to HIV treatment 
regimens.
Disease location in HIV-infected patients was 
as follows: pulmonary (n=15), disseminated 
(n=11), lymphatic (n=10), meningeal and pleu-
ral (both, n=8) gastrointestinal (n=3) and oste-
oarticular (n=1). HIV infection was associated 
with presence of disseminated (p-value 0.000, 
OR 12.64), pleural (p-value 0.000, OR 8.50), 
meningeal (p-value 0.000, OR 2.96) and lym-
phatic forms of TB (p-value 0.000, OR 2.38). 
HIV absence was associated with pulmonary 
(p-value 0.000, OR 4.08) and osteoarticular 
forms (p-value 0.000, OR 5.42). 

Table 5. Main methods used for diagnosis of TB in both groups

Pulmonary Tuberculosis (n=128) Extrapulmonary Tuberculosis (n=100)

Acid-fast 
smear

106 positive tests (82.8%) 19 positive tests (19.0%)

Sputum – n=92 (86.8%)
Gastric lavage – n=14 (13.2%)

Bronchoalveolar fluid – n=4 (3.8%)

Gastric lavage – n=5 (26.3%)
Biopsy – n=4 (21.1%)
Sputum – n=4 (21.1%)

Ganglion aspirate – n=2 (10.5%)
Pleural effusion – n=2 (10.5%)

Bronchoalveolar fluid – n=1 (5.3%)
Cerebrospinal fluid – n=1 (5.3%)

PCR

81 positive tests 12 positive tests

Sputum – n=68 (84.0%)
Gastric lavage – n=14 (17.3%)

Sputum – n=5 (41.7%)
Gastric lavage – n=3 (25.0%)
Pleural effusion – n=3 (25.0%)

Ganglion aspirate – n=2 (16.7%)

Culture

102 positive tests 13 positive tests

Sputum – n=88 (86.3%)
Gastric lavage – n=18 (14.1%)

Bronchoalveolar fluid – n=2 (2.0%)

Gastric lavage – n=7 (53.9%)
Sputum – n=4 (30.8%)
Biopsy – n=1 (7.7%)

Bronchoalveolar fluid – n=1 (7.7%)

Histology

29 positive tests

Ganglion – n=27 (93.1%)
Peritoneal – n=4 (13.8%)

Gastrointestinal – n=3 (10.3%)
Cerebral – n=1 (3.5%)

Table 6. Initial therapeutic regimens

Pulmonary Tuberculosis (n=128) Extrapulmonary Tuberculosis (n=100)

Number  
of drugs

4 drugs – n=120 patients (93.8%)
5 drugs – n=7 patients (5.5%)
6 drugs – n=1 patient (0.8%)

4 drugs – n=92 patients (92.0%)
5 drugs – n=6 patients (6.0%)
6 drugs – n=2 patient (2.0%)

Drugs

Isoniazid (H) – n=126
Pyrazinamide (Z) – n=125

Rifampicin (R) – n=123
Ethambutol (E) – n=116
Streptomycin (S) – n=20

Rifabutin (Rif) – n=4
Fluoroquinolones (Q) – n=4
Oral 2nd line drugs – n=2

Isoniazid – n=100
Pyrazinamide – n= 98
Ethambutol – n=95
Rifampicin – n=86
Rifabutin – n=14

Streptomycin – n=11
Fluoroquinolones – n=6

Main  
therapeutic 
regimens

HRZE – n= 102
HRZS – n= 11
HRZES – n= 6
HRifZE – n=4

(other regimens – n=1: HRES, 
HRESQ, HRZESQ, HRZS, RZEQ)

HRZE – n= 74
HRifZE – n= 13
HRZES – n= 4
HRZS – n= 3

(other regimens – n=1: HRESQ, HRifESQ, 
HRSQ, HRZQ)
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TB cases in HIV patients were confirmed in 17 cases, 
deemed probable in 16 cases and considered as possible 
in 15 cases. 
Six patients died in the HIV group (12.5%) (PTB n=1, ETB 
n=4 and PTB+ETB n=1). There was no particular preva-
lence of any TB form observed.

Discussion
Despite the decline in TB incidence in the past years in Por-
tugal, the disease remains a major public health problem.2-7 
At our ward the number of cases also decreased between 
2005-2014, both in pulmonary and extrapulmonary forms, 
reflecting the national tendency. PTB was the most frequent 
form of TB – as expected, taking into account national data 
available.3-7 

HIV coinfection was also common in our ward reflecting na-
tional numbers.3 Tuberculosis is one of the most common 
opportunistic infections in this population and immunosup-
pression is a well-known risk factor for reactivation of TB 
1,3,10,57. In a country where these two diseases are still an 
important issue, it is expected to find them simultaneously. 
Furthermore, at our hospital, HIV patients are mainly admit-
ted to our, so one could expect this incidence.
An aspect worth highlighting was the higher frequency of TB 
in males, especially among those with PTB. Large prevalence 
studies also revealed that there is a sex bias. Men have more 
cases of PTB than women and that is true in all ages and 
most regions of the world.47 Biological factors can account 
for differences in resistance to infection between genders: it 
has been suggested a role of sex steroids and some genetic 
variants (like TLR8 polymorphisms) in host protection and 
susceptibility to TB, but more studies are needed.47,51 This 
gender bias is not restricted to TB, being reported in other 
bacterial infections in the literature.47 Nevertheless, there 
appears to be a tendency for more severe cases in women 
between 20-59 years of age, being TB one of the top five 
killers in this group worldwide.2

A relevant number of patients had ETB. This could be ex-
plained if we take into account the fact that some were co-in-
fected with HIV or had other immunosuppressive conditions 
that could potentiate reactivation of latent forms of TB. The 
median age of patients with ETB was slightly higher than 
those with PTB. Despite the age difference expected when 
taking into account the later development of ETB in the gen-
eral population, the age gap was lower than anticipated. This 
might be explained since in Portugal many people contact 
with TB throughout life, often at younger ages, which can lead 
to a relatively earlier reactivation of latent forms due to factors 
such as HIV infection and other immunosuppressive states.
Lymphatic TB was the most frequent form of ETB, followed 
by meningeal, osteoarticular and disseminated disease. Ex-
isting studies on the prevalence of ETB are quite contrast-
ing and usually reflect local and regional differences, being 
difficult to reach any conclusions.13-18, 65-68 Even so, in some 

studies, lymphatic TB stands out as the most common form 
of ETB.52-54 Some forms of TB were less frequent in our study 
than expected. That could be explained by the fact that some 
patients were probably hospitalized at other hospital wards 
before the diagnosis was reached (for example, pleural TB in 
Pneumology and pericardial TB in Cardiology). 
The most frequent risk factors, for both groups, identified 
in this study are similar to the ones described in the litera-
ture.10,19-29,31,35

In patients with PTB, being a smoker was associated with an 
increased risk to acquire TB. In many studies active and pas-
sive smoking was found to be associated with TB infection/
disease, severity of disease, necessity of retreatment and 
mortality. These aspects seem to be independent of potential 
confounders like socioeconomic status and can be affect-
ed by the total dose of smoking. Some studies point to a 
possible influence of smoking in the higher incidence of TB 
observed in men.19,20

Like expected, contact with someone with active TB in-
creases the risk to acquire PTB. This is a reminder of the 
importance of contact tracing and screening to identify all 
potentially related cases. Furthermore, if active disease is 
excluded, it remains paramount to consider latent TB and 
treat it, when appropriate, to reduce the risk of later reacti-
vation.8,36,37,55

Persons that live in facilities or institutions like homeless 
shelters, correctional facilities and nursing homes, are at 
risk for PTB, as found in our study. Accordingly, they should 
be adequately monitored to achieve earlier diagnoses of 
TB.31,34,35,48

Immunosuppression is another risk factor to take in ac-
count. Infection by HIV, use of immunosuppressive therapy 
and presence of cancer, all are related with an increased 
development of TB.10,21-27 HIV greatly increases the risk of 
tuberculosis in both groups, which is confirmed in our data. 
In literature a direct relation to the degree of immunosup-
pression is described. HIV infection leads to more frequent 
extrapulmonary involvement, atypical manifestations and 
paucibacillary disease, which can delay diagnosis.8,27,56-58 
The use of immunosuppressive therapy is increasing recent-
ly with the advent of monoclonal antibodies used to treat a 
growing number of diseases. Drugs like rituximab potentiate 
the reactivation of latent tuberculosis and the development 
of PTB.22,26 In the same way, chronic corticosteroid use can 
increase the risk of TB.23,24 In this study the number of pa-
tients under immunosuppressive therapy was small but suf-
ficient to show an increased risk of PTB.
Lastly, people over 65 years old had an increased risk to 
develop ETB. This particular group is especially vulnerable 
to TB infection and reactivation of latent TB. Comorbidities, 
malnutrition and biological changes associated with ageing 
are some of the factors associated with this augmented 
risk.28,29 Furthermore, institutionalized elderly people are 
more prone to have contact with TB.34,35
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a Other risk factors are described in scientific literature, but 
these revealed no statistically significant differences of in-
creased risk in our study. This may be due to the limited 
number of patients analysed.
Most of the clinical manifestations identified in this study are 
similar to the ones found in the literature. Classical constitu-
tional symptoms/signs like weight loss, asthenia and anorex-
ia or the presence of cough and fever, are well established as 
very frequent in PTB patients. In ETB patients the symptoms 
are mostly mild, thus difficult to identify and easily confused 
with other diseases. Fever, a non-specific sign, seems to be 
the most common clinical feature. Despite that, the presence 
of focal symptoms can help guide the clinical investigation, 
like adenopathies in lymphatic forms and back pain in ver-
tebral disease.8

Early diagnosis is important to achieve an effective treat-
ment and reduce transmission of infection.48 TB can pres-
ent with a variety of chest radiographic findings, includ-
ing upper lung infiltrates, often with cavitations, middle or 
lower consolidations mimicking bacterial pneumonia, mil-
liary patterns, nodule(s), pleural effusion and intrathoracic 
adenopathies. The chest radiography is a very useful tool 
for PTB diagnosis. Apical infiltrates and cavitations were 
the most frequent patterns found, in agreement with other 
studies. In ETB the chest radiography is less useful be-
cause many manifestations often occur at other locations. 
That aside, in some cases it can help in identifying patients 
with disseminated (micronodular pattern) and pleural forms 
(pleural effusion pattern). HIV patients presented mainly a 
normal chest radiography, apical infiltrates/consolidations 
or pleural effusion. Other imaging methods were used for 
diagnosis according to clinical suspicion, most of the times 
in ETB.8,59,60

Diagnosis of pulmonary TB is usually easier than in ex-
trapulmonary forms of TB. A simple chest x-ray, a thorough 
clinical history with a good physical examination, a simple 
sputum culture, nucleic acid amplification techniques or 
smear microscopy can help achieve the correct diagnosis. 
The multiple possible locations of disease, mild or inexistent 
symptoms and paucibacillary samples, can complicate the 
diagnosis of ETB.8,48 That is mirrored in the results obtained, 
where most of the times the ETB diagnosis was based only 
in clinical data and response to empiric treatment. Analyti-
cal data like ADA levels can help in supporting a diagnosis 
particularly in meningeal, pericardic, peritoneal and pleural 
forms of TB. 61-66

Regarding treatment, the low rates of drug-resistance found 
should be noted, which is in accordance with national sta-
tistics.3,6,7 Furthermore, the absence of patients with MDR 
is important in highlighting the efficacy of the National Tu-
berculosis Program. Adverse effects of therapy were not 
common and in most cases occurred in the first weeks of 
treatment. Hepatotoxicity was the most frequent adverse ef-
fect, as expected.8,48,50

Although some patients had severity criteria or relevant co-
morbidities at diagnosis, the rate of mortality was low. This 
probably reflects the good health care assistance and also 
proper and timely initiation of treatment. The mortality seems 
to be higher in patients with ETB, which could be explained 
by the difficulty in establishing a diagnosis these patients, 
and with the presence of more extensive and severe disease 
in these cases than in PTB. HIV infection appears to have a 
central role in mortality, being present in almost all of the 
deceased. This seems to be in accordance with data found 
in the literature.8,11,52-54,56

One of the limitations of this study was the fact that the data 
was obtained retrospectively. It was extracted from medical 
records of patients that were hospitalized in the Infectious 
Diseases ward and that could be a selection bias. Reported 
odds ratios could be biased due to unmeasured or unknown 
confounders. Because of that, the data cannot be general-
ized to all patients with TB in Portugal – even so, it can point 
to some aspects that could be relevant in these patients. 
Pertaining this, however, our results are similar to other stud-
ies in the area. The small number of patients was another 
limitation. A larger sample could help reach other conclu-
sions and find other relevant aspects about TB. Lack of data 
related to CD4 counts prevented a more careful assessment 
of the relevance of immunosuppression role in TB - six pa-
tients died and two were transferred to other institutions be-
fore collecting the necessary blood samples.
In conclusion, TB remains an important healthcare issue, 
although incidence is decreasing in Portugal. The diagno-
sis of TB can be difficult requiring a high degree of suspi-
cion. Early diagnosis is essential to minimize morbidity and 
mortality from the disease. The conjugation of epidemiology, 
clinical aspects, imagiology and laboratory data allows early 
identification of these patients and appropriate and timely 
treatment. The presence of risk factors like HIV infection, 
contact with a TB-infected person, smoking or age over 65 
are relevant and should be used to early identify people at 
risk of acquiring TB. HIV infection, in particular, leads to more 
frequent extrapulmonary involvement, atypical manifesta-
tions and paucibacillary disease, which can delay diagnosis.
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