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Abstract
Setting:  University-affiliated  hospital  located  in  Porto,  North  Portugal,  an  area  with  a  low  to
intermediate  incidence  of  tuberculosis  (TB).
Objective:  To  identify  predictors  and  outcomes  of  disseminated  TB  (dTB).
Design: A  cohort  of  patients  diagnosed  with  TB  between  2007  and  2013  was  retrospectively
analysed.  Patients  with  dTB  criteria  were  characterized  and  compared  to  single  organ  TB  cases.
Factors independently  associated  with  dTB  were  determined  by  multivariate  logistic  regression
analysis.
Results: A  total  of  744  patients  were  analysed,  including  145  with  dTB.  Independent  risk  factors
for dTB  were  pharmacological  immunosuppression  (OR  5.6,  95%  CI  2.8---11.3),  HIV  infection  (OR
5.1, 95%  CI  3.1---8.3),  chronic  liver  failure  or  cirrhosis  (OR  2.3,  95%  CI  1.4---4.1)  and  duration  of
symptoms (OR  2.3,  95%  CI  1.4---3.8).  Compared  to  single  organ  TB,  the  clinical  presentation  of
dTB patients  differed  by  the  absence  of  haemoptysis  (OR  3.2,  95%  CI  1.3---8.4)  and  of  dyspnoea

(OR 1.9,  95%  CI  1.2---3.1),  presence  of  weight  loss  (OR  1.8,  95%  CI  1.1---2.9),  night  sweats  (OR

ilateral  lung  involvement  (OR  4.4,  95%  CI  2.8---7.1).  Mortality  and
on  were  higher  for  dTB  patients,  although  not  reaching  statistical
1.7, 95%  CI  1.1---2.7)  and  b
time until  culture  conversi
significance.
Please  cite  this  article  in  press  as:  L.  Meira,  C.  Chaves,  D.  Araújo,  et  al.  Pulmonol.  2019.
https://doi.org/10.1016/j.pulmoe.2018.11.001

∗ Corresponding author.
E-mail address: hnovaisbastos@med.up.pt (H.N. Bastos).

https://doi.org/10.1016/j.pulmoe.2018.11.001
2531-0437/© 2018 Sociedade Portuguesa de Pneumologia. Published by Elsevier España, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org/10.1016/j.pulmoe.2018.11.001
https://doi.org/10.1016/j.pulmoe.2018.11.001
http://www.journalpulmonology.org
mailto:hnovaisbastos@med.up.pt
https://doi.org/10.1016/j.pulmoe.2018.11.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


ARTICLE IN PRESS+Model
PULMOE-1324; No. of Pages 8

2  L.  Meira,  C.  Chaves,  D.  Araújo,  et  al.

Conclusion:  Immunosuppressive  conditions  and  chronic  liver  failure  or  cirrhosis  were  associated
with increased  risk  of  dTB.  The  haematogenous  spread  may  be  dependent  on  longer  symptomatic
disease and  usually  progresses  with  bilateral  lung  involvement.
© 2018  Sociedade  Portuguesa  de  Pneumologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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hile  lungs  are  the  organs  primarily  affected  in  TB,  account-
ng  for  nearly  70%  of  TB  cases,  infection  can  also  affect
ther  organs  through  lymphohematogenous  spread.1,2 Typ-
cal  extrapulmonary  disease  locations  include  lymph  nodes,
leura,  genitourinary  tract,  bones  and  joints,  meninges,
eritoneum  and  pericardium.2,3 Disseminated  TB  (dTB)  has
een  increasingly  observed  in  immunocompromised  hosts,4,5

specially  in  developing  countries,  where  dTB  is  a  major
ause  of  morbidity  and  mortality  due  to  higher  rates  of  TB-
IV  co-infection.1 It  is  often  difficult  to  establish  diagnosis,
nd  the  clinical  presentation  of  dTB  is  commonly  non-
pecific,  with  symptoms  varying  according  to  the  affected
rgans.2,4,5 Retinal  choroidal  tubercles  are  a  pathognomonic
nding  of  dTB,  however  they  are  identified  in  only  about
---20%  of  the  cases.6 Similarly,  the  classic  chest  X-ray  fea-
ures  of  miliary  TB  may  help  in  the  diagnosis,  although  less
han  a  third  of  dTB  patients  may  present  them.7 One  study
evealed  that  33---80%  of  dTB  cases  were  only  diagnosed
ost-mortem,  during  autopsies.8 Thus,  diagnostic  delay  is
robably  one  of  the  main  reasons  why  dTB  is  associated  with
igher  mortality  rates  than  pulmonary  TB  (pTB).1,2,4

Therefore,  it  is  essential  to  recognize  the  most  impor-
ant  risk  factors  for  dTB,  because  a  strong  clinical  suspicion
ay  be  the  key  step  towards  early  diagnosis  and  consequent
eginning  of  effective  treatment.  Our  research  aims  to  con-
ribute  to  the  study  of  clinical  predictors  associated  with
TB,  which  may  be  helpful  for  more  effective  prevention
nd  intervention  strategies.

ethods

tudy  design  and  patient  population

he  present  work  was  based  in  an  intermediate  burden  set-
ing,  in  the  second  largest  urban  area  in  Portugal,  Porto,
here  the  incidence  rate  reached  46.3/100,000  inhabitants

n  2014.9 We  conducted  a  retrospective  analysis  of  the  clin-
cal  records  of  patients  with  culture-confirmed  TB  at  a
niversity-affiliated  hospital  (Centro  Hospitalar  São  João  ---
HSJ)  during  a  7-year  period  (2007---2013).10 TB  cases  were
efined  according  to  the  WHO  guidelines  and  treatment
Please  cite  this  article  in  press  as:  L.  Meira,  C
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as  administered  by  DOT  5---7  days/week,  with  the  recom-
ended  treatment  regimens.11 Patients  aged  <18  years  or
here  information  was  lacking  (no  registries  found)  were
xcluded.

U
t
b

Subjects  were  categorized  according  to  the  disease  site:
TB  or  locoregional  TB.  Disseminated  TB  was  defined  by
ny  of  the  following  situations:  (i)  isolation  of  Mycobac-
erium  tuberculosis  in  the  blood  stream  (positive  blood
ultures),  bone  marrow,  liver  biopsy  samples,  or  in  ≥2  non-
ontiguous  organs;  (ii)  isolation  of  M.  tuberculosis  in  one
rgan  and  histological  confirmation  of  caseating  granulomas
n  the  bone  marrow,  liver  biopsy  samples,  or  in  another  non-
ontiguous  site;  (iii)  isolation  of  M.  tuberculosis  in  any  organ
ith  miliary  pattern  on  the  chest  X-ray.4 Patients  with  iso-

ated  hepatic  abscess,  or  with  pTB  along  with  cervical  or
xillar  lymph  nodes  involvement  were  considered  to  have
ocoregional  disease.4,12 This  study  conforms  to  the  STROBE
Strengthening  the  Reporting  of  Observational  Studies  in  Epi-
emiology)  statement.13

ata  collection

ata  were  collected  from  both  the  CHSJ  clinical  files  and  the
ortuguese  regional  surveillance  system  (SVIG-TB)  database.
ociodemographic  information,  lifestyle  factors  and  the
resence  of  comorbidities  were  registered  as  defined  in

 previous  report.10 Baseline  clinical  features  available  at
ime  of  diagnosis  were  also  collected.  These  included:  time
f  symptoms  onset;  the  presence  of  respiratory  and  con-
titutional  symptoms;  haemoglobin  and  C-reactive  protein
CRP)  values;  and  acute  hypoxaemic  respiratory  failure.10

aseline  chest  radiographs  were  analyzed  blindly  by  two
ndependent  physicians  according  to  the  pulmonary  exten-
ion  of  the  disease,  presence  of  cavitation  and/or  pleural
ffusion  and  their  dimensions  (>  or  <4  cm,  and  >or  <2  cm
rom  carina,  respectively).  Disagreement  between  readers
as  resolved  through  a  consensus  which  was  read  by  a

hird  physician.  Most  cases  had  microscopic  examination
f  auramine-stained  sputum  slides,  ranking  acid-fast  bacilli
oad  as  negative,  1+,  2+  or  3+,14 and  a  drug  susceptibility
rofile  was  also  available.

Time  until  sputum  culture  conversion  (difference
etween  the  1st  day  of  treatment  and  the  1st  negative
ulture)  was  also  registered.  Deaths  that  occurred  during  the
rst  6  months  after  diagnosis  were  classified  as  TB  death.10,11

tatistical  analysis
.  Chaves,  D.  Araújo,  et  al.  Pulmonol.  2019.

nivariate  analyses  were  conducted  to  compare  fea-
ures  of  dTB  and  locoregional  TB  cases.  Differences
etween  groups  were  assessed  using  independent  group  t-
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Table  1  General  characteristics  of  the  study  cohort  and  specific  associations  with  dTB.  The  p  values  reported  derive  from
univariate analysis.

General  characteristics  No  information  Total  (n  =  744)  dTB  (n  =  145)  Locoregional
TB  (n  =  599)

p  value

Age,  mean  ±  SD 0  51.0  ±  18.9 48.4  ±  17.2 51.6  ±  19.2 0.051
Male gender,  n  (%)  0  535  (71.9)  428  (71.5)  107  (73.8)  0.646
Previous history  of  TB,  n  (%)  43  (5.8)  76  (10.8)  16  (11.3)  60  (10.7)  0.948

Smoking habits,  n  (%)  150  (20.2)  0.050
Non smoker  245  (41.2)  38  (34.9)  207  (42.7)
Former smoker  100  (16.8)  14  (12.8)  86  (17.7)
Smoker 249  (41.9)  57  (52.3)  192  (39.6)

Alcohol abuse,  n  (%)  100  (13.4)  166  (25.8)  46  (37.7)  120  (23.0)  0.001
HIV infection,  n  (%)  76  (10.2)  131  (19.6)  66  (47.8)  65  (12.3)  <0.001
HCV infection,  n  (%)  276  (37.1)  85  (18.2)  39  (33.6)  46  (13.1)  <0.001
Active cancer,  n  (%)  9  (1.2)  46  (6.3)  4  (2.8)  42  (7.1)  0.080
Pharmacological  immunosuppression  n  (%)  6  (0.8)  45  (6.1)  18  (12.4)  27  (4.6)  0.001
Chronic liver  failure/cirrhosis,  n  (%)  12  (1.6)  101  (13.8)  45  (31.3)  56  (9.5)  <0.001
Diabetes mellitus,  n  (%)  5  (0.7)  91  (12.3)  16  (11.0)  75  (12.6)  0.702
CKD stage  4---5,  n  (%)  6  (0.8)  46  (6.2)  8  (5.5)  38  (6.4)  0.837
Congestive heart  failure,  n  (%)  14  (1.9)  61  (8.4)  9  (6.3)  52  (8.9)  0.395
Chronic respiratory  disease,  n  (%)  19  (2.6)  109  (15.0)  13  (9.1)  96  (16.5)  0.037

Cough, n  (%)  149  (20.0)  445  (74.8)  90  (70.3)  355  (76.0)  0.229
Haemoptysis,  n  (%)  154  (20.7)  99  (16.8)  6  (4.6)  93  (20.2)  <0.001a

Dyspnoea,  n  (%)  147  (19.8)  241  (40.4)  42  (32.6)  199  (42.5)  0.052
Fever, n  (%)  114  (15.3)  361  (57.3)  98  (71.5)  263  (53.3)  <0.001a

Night  sweats,  n  (%)  206  (27.7)  230  (42.8)  66  (56.9)  164  (38.9)  0.001a

Weight  loss,  n  (%)  158  (21.2)  344  (58.7)  89  (70.1)  255  (55.6)  0.005a

Hypoxaemic  respiratory  failure,  n  (%)  119  (16.0)  122  (19.5)  25  (18.0)  97  (20.0)  0.692
Time of  symptoms,  median  weeks  (IQR)  208  (28.0)  7.0  (4.0---12.0)  9.0  (4.0---16.0)  7.0  (3.5---12.0)  0.032a

Bacillary  load,  n  (%)  262  (35.2)  0.062
0 141  (29.3)  24  (22.9)  117  (31.0)
1+ 66  (13.7)  22  (21.0)  44  (11.7)
2+ 99  (20.5)  23  (21.9)  76  (20.2)
3+ 176  (36.5)  36  (34.3)  140  (37.1)

Anti-TB drugs  susceptibility  test,  n  (%)
Isoniazid  resistant  30  (4.0)  35  (4.9)  7  (5.0)  28  (4.9)  0.952
Rifampicin resistant  30  (4.0)  6  (0.8)  3  (2.1)  3  (0.5)  0.060
Pyrazinamide  resistantb 421  (56.6)  7  (2.2)  1  (2.0)  6  (2.2)  0.912
Ethambutol resistant  30  (4.0)  7  (1.0)  1  (0.7)  6  (1.0)  0.722
Streptomycin  resistant  31  (4.2)  86  (12.1)  16  (11.5)  70  (12.2)  0.939

Multidrug resistant,  n  (%)  30  (4.0)  3  (0.4)  1  (0.7)  2  (0.3)  0.481
Haemoglobin  (g/dL),  mean  ±  SD  79  (10.6)  12.0  ±  2.2  11.4  ±  2.2  12.1  ±  2.2  <0.001a

C  reactive  protein  (mg/L),  mean  ±  SD  104  (14.0)  84.8  ±  67.6  88.7  ±  63.2  83.8  ±  68.7  0.447
Cavitation, n  (%) 60  (8.1)  261  (41.4)  36  (25.5)  225  (38.2)  0.001a

Cavitation  >4  cm,  n  (%)  60  (8.1)  89  (13.0)  13  (9.2)  76  (14.0)  0.173

Pulmonary involvement,  n  (%)  74  (9.9)  <0.001a

Not  detected  159  (23.7)  16  (11.4)  143  (27.0)
Unilateral 165  (24.6)  16  (11.4)  149  (28.1)
Bilateral 346  (51.6)  108  (77.7)  238  (44.9)

Pleural effusion,  n  (%)  10  (1.3)  141  (19.2)  19  (13.1)  122  (20.7)  0.037a

Pleural  effusion  ≤2  cm  carina,  n  (%)  11  (1.5)  49  (6.7)  4  (2.8)  45  (7.7)  0.035a

Definition of abbreviations: CKD: chronic kidney disease; dTB: disseminated tuberculosis; HCV: hepatitis C virus; HIV: human immunod-
eficiency virus; IQR: interquartile range; TB: tuberculosis.

a Differences with statistical significance.
b Pyrazinamide resistance was not routinely tested in our institution’s laboratory until May 2011, due to methodology restrictions, till

it was formally recommended by the Portuguese General Directorate of Health.
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igure  1  (A)  Specimens  with  positive  mycobacterial  cultur
ocoregional TBs  (n  =  599).

est,  or  Mann---Whitney  U-test  for  non-normally  distributed
ariables.  For  categorical  variables  Chi-square  test  or  Fisher
xact  test  were  used  as  appropriate.  Multivariable  logistic
egression  was  used  to  determine  independent  predictors
or  dTB.  Due  to  lack  of  information  in  some  variables
Table  1),  multiple  imputation  was  applied.15 All  variables
ssociated  with  dTB  with  a  p  <  0.20  in  univariate  analysis
ere  introduced  in  the  multivariate  model.  To  identify  the

ndependent  and  significant  factors  associated  with  dTB,
he  backward  method  of  variable  selection  was  applied.
n  the  construction  of  the  model,  the  variables  that  were
ot  significant  or  where  collinearity  was  present  were
xcluded.  Variables  were  considered  statistically  significant
hen  p  <  0.05.  The  results  of  significant  predictors  were

eported  as  odds  ratios  (OR)  and  with  confidence  interval
CI)  of  95%.  The  accuracy  of  the  model  was  evaluated  using
he  receiving  operator  characteristic  (ROC)  analysis  and  the
osmer---Lemeshow  test. Statistical  analysis  was  performed
sing  the  SPSS  software  programme,  version  22  (IBM

®
SPSS

®
,

nc.).

thical  considerations

his  study  protocol  was  approved  by  the  Ethics  Committee
f  the  CHSJ  (approval  number  109-11),  by  the  North  Health
egion  Administration  (approval  number  71-2014)  and  by
he  Portuguese  Data  Protection  Authority  (approval  number
12174-2011).  The  requirement  to  obtain  informed  written
onsent  from  each  individual  was  waived,  as  the  study  was
imited  to  the  review  of  existing  medical  records.  To  ensure
onfidentiality,  each  case  was  anonymized  by  the  assign-
ent  of  a  random  identification  number.

esults

ample  characterization

etween  2007  and  2013,  813  culture-confirmed  new  TB
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ases  were  diagnosed  at  the  CHSJ  (both  inpatient  and
utpatient).10 Patients  <18  years  old  (n  =  9),  with  unavailable
ata  (n  =  40)  or  with  ambiguous  dTB  classification  (n  =  20)
ere  excluded.  A  total  of  744  TB  cases  were  analyzed,  of

w
c
a
s

igure  2  CD4+  cells  count  (cells/mm3)  in  patients  with  HIV
nfection,  according  to  type  of  infection,  p  value  =  0.013.

hich  145  (19.5%)  had  dTB.  The  general  characteristics  of
he  study  cohort  are  presented  in  Table  1.  The  vast  majority
f  cases  included  in  the  study  were  Portuguese-born  Cau-
asians  (n  =  718,  96.5%).

Most  patients  with  dTB  had  M.  tuberculosis  isolated
n  two  or  more  non-contiguous  locations  (n  =  103,  71.1%),
nd  58  (40.0%)  cases  presented  miliary  TB.  Almost  all  dTB
atients  (n  =  132,  91%)  had  pulmonary  involvement,  32.4%
n  = 47)  had  genitourinary  and  21.4%  (n  =  31)  abdominal
nvolvement,  namely  intestinal  (n  =  22),  peritoneal  (n  =  6),
epatic  (n  =  2),  and  in  one  patient  all  three  afore  men-
ioned  organs  were  affected.  In  26  (17.9%)  cases  there  was
o  disease  focus  apparent,  and  the  diagnosis  was  estab-
ished  through  blood,  bone  marrow  and  liver  biopsy  samples.
ig.  1A  summarizes  specimens  with  positive  mycobacte-
ial  culture  of  dTB  patients.  In  patients  with  locoregional
B,  pulmonary  disease  was  the  most  frequent  (n  =  436,
2.3%),  followed  by  pleural  ±  pulmonary  (n  =  85,  14.2%).  The
emaining  types  of  disease  in  patients  with  locoregional  TB
re  represented  in  Fig.  1B.

linical  features

atients  with  dTB  showed  increased  rates  of  smoking  and
.  Chaves,  D.  Araújo,  et  al.  Pulmonol.  2019.

ere  more  frequently  affected  by  chronic  liver  failure  or
irrhosis  (either  related  to  alcohol  abuse  or  HCV  infection)
nd  immunosuppression  due  to  HIV  co-infection  or  immuno-
uppressive  treatment  (Table  1).  HIV  co-infection  was  the

https://doi.org/10.1016/j.pulmoe.2018.11.001
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Table  2  Correlation  between  selected  variables  and  dTB  (univariate  analysis)  and  independent  risk  factors  for  dTB  (multivariate
analysis).

dTB  associated  factors  n  Crude  OR  CI  95%  p  value  (UA)  Adj.  OR  95%  CI  p  value  (MA)

Age  at  diagnosis  (years)
35---49  225  1.3  0.8---2.2  0.230
50---64 154  0.8  0.5---1.5  0.556
≥65 201  0.6  0.4---1.1  0.116

Smoking  habits  (previous  or  current)  349  1.4  0.9---2.1  0.135
Alcohol  abuse  166  2  1.3---3.1  <0.001*

HIV  infection 131  6.6  4.3---10.0  <0.001* 5.1  3.1---8.3  <0.001*

HCV  infection 85  3.4 2.1---5.5  <0.001*

Active  cancer 46  2.7 0.9---7.7 0.062
Pharmacological  immunosuppression  45  3  1.6---5.6  0.001* 5.6  2.8---11.3  <0.001*

Chronic  liver  failure/cirrhosis  101  4.3  2.8---6.8  <0.001* 2.3  1.4---4.1  0.002*

Chronic  respiratory  disease  109  0.5  0.3---0.9  0.029*

Haemoptysis  99  0.2  0.1---0.4  <0.001*

Absence  of  haemoptysis  3.2  1.3---8.4  0.012*

Dyspnoea  241  0.7  0.4---0.9  0.042*

Absence  of  dyspnoea  1.9  1.2---3.1  0.011*

Fever  361  2.2  1.5---3.3  <0.001*

Night  sweats  230  2.1  1.4---3.1  0.001* 1.7  1.1---2.7  0.020*

Weight  loss  344  1.9  1.2---2.9  0.004* 1.8  1.1---2.9  0.015*

Symptoms  for  ≥12  weeks  178  2  1.3---3.1  0.001* 2.3  1.4---3.8  0.002*

Rifampicin  resistance  6  4.2  0.8---20.9  0.082
Haemoglobin  <12  g/dL  313  2  1.4---2.9  <0.001*

Cultural  conversion  >8  weeks  175  0.7  0.4---1.3  0.283
Cavitation  261  0.5  0.3---0.7  0.001*

Cavitation  >4  cm  89  0.6  0.3---1.2  0.136
Bilateral  pulmonary  involvement  346  4.1  2.7---6.4  <0.001* 4.4  2.8---7.1  <0.001*

Pleural  effusion  141  0.6  0.3---0.9  0.039*

Pleural  effusion  ≤2  cm  from  carina  49  0.3  0.1---0.9  0.043*

Definition of abbreviations: dTB: disseminated tuberculosis; OR: odds ratio; UA: univariate analysis; Adj OR: adjusted odds ratio; MA:
epat
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multivariate analysis; HIV: human immunodeficiency virus; HVC: h
* Differences with statistical significance.

most  common  comorbidity,  but  the  association  with  dTB  was
only  observed  for  patients  with  CD4+  T-cells  counts  below
200  cells/mm3 (Fig.  2).  In  contrast,  chronic  respiratory  dis-
ease  was  more  common  in  patients  with  locoregional  TB,
which  comprised  533  (89%)  cases  with  single  respiratory
(pulmonary  and/or  pleural)  involvement.  Regarding  clini-
cal  presentation,  the  constitutional  symptoms  fever,  night
sweats  and  weight  loss  were  more  commonly  present  in  the
dTB  group,  while  haemoptysis  were  less  frequent  in  this
group.  A  longer  time  between  the  onset  of  symptoms  and
the  diagnosis  was  reported  for  dTB  patients,  which  were
also  associated  with  lower  haemoglobin  values,  compared  to
those  with  locoregional  disease.  Radiological  manifestations
differed  between  groups,  with  dTB  patients  usually  showing
bilateral  infiltrates,  though  cavitation  and  pleural  effusion
were  found  less  frequently.

Identification  of  risk  factors  for  dTB
Please  cite  this  article  in  press  as:  L.  Meira,  C
https://doi.org/10.1016/j.pulmoe.2018.11.001

A  multivariate  logistic  regression  model  was  used  to  pre-
dict  the  occurrence  of  dTB.  Patients  were  categorized  by
age  groups  (<35,  35---49,  50---64  and  ≥65  years)  and  the  fol-
lowing  continuous  variables  were  transformed  into  binary

f
v
d
l

itis C virus.

actors  using  the  indicated  thresholds:  haemoglobin
12  g/dL,  period  of  time  until  cultural  conversion  >8
eeks,16 duration  of  symptoms  until  diagnosis  ≥12  weeks.
he  cut-off  point  for  the  duration  of  symptoms  was  based
n  the  Youden  index  criteria,  when  giving  equal  weight  to
ensitivity  and  specificity.17

The  independent  risk  factors  for  dTB  were  the  follow-
ng:  pharmacological  immunosuppression,  HIV  co-infection,
hronic  liver  failure  or  cirrhosis,  time  of  symptoms  ≥12
eeks,  bilateral  lung  involvement,  absence  of  haemopty-

is,  absence  of  dyspnoea,  the  occurrence  of  weight  loss  and
ight  sweats  (Table  2).  The  accuracy  of  the  model  was  con-
rmed  with  an  area  under  the  ROC  curve  of  0.821  (95%  IC
.784---0.859).

linical  outcomes  for  dTB

n  the  study  cohort,  a  total  of  156  (21%)  patients  died  dur-
ng  the  first  6  months  of  treatment.  Mortality  was  higher
.  Chaves,  D.  Araújo,  et  al.  Pulmonol.  2019.

or  dTB  patients,  when  compared  to  locoregional  TB  (36%
s  20.8%,  respectively),  although  no  statistically  significant
ifference  was  found  in  the  present  cohort  (p  >  0.05).  Simi-
arly,  but  not  even  reaching  statistical  significance,  a  longer

https://doi.org/10.1016/j.pulmoe.2018.11.001


 IN+Model
P

6

t
(

D

R
n
I
d
r
m
s
o
2
q
b
k
m
t
d
t
h
d
w
c
f
i
m
t
d
w
i
f

s
f
m
c
p
h
c
a
t
e
m
o
d
t
h
m
m
f

l
w
t
p
d
a
e
s

f
d
l
f
T
c

n
o
T
p
n
p
c
a
t
c
f
p
m
p
s
L
a
m
c
t

f
n
i
a
a
r
o
c

t
o
i
t
b
i
t
s
m
a
i
h
s
l
b

C

T
a

ARTICLEULMOE-1324; No. of Pages 8

 

ime  until  culture  conversion  was  observed  in  dTB  patients
22.5  ±  6.9  vs  11.2  ±  8.0  weeks).

iscussion

isk  factors  for  dTB  may  be  empirically  known,  but  have
ot  been  systematically  modelled  in  a  cohort  of  patients.
n  turn,  this  may  contribute  to  a  delay  in  the  diagnosis  of
TB,  which  further  aggravates  the  disease.1 Disseminated  TB
emains  a  public  health  concern  in  sub-Saharan  countries,1

ostly  driven  by  the  syndemic  of  HIV.18 In  Portugal,  dis-
eminated  disease  is  a  rare  presentation,  accounting  for
nly  1.3%  of  all  TB  cases  notified  in  the  national  report  of
014.9 Contrasting  with  this  figure,  we  describe  a  high  fre-
uency  of  dTB  (19.5%)  in  the  present  cohort,  which,  to  the
est  of  our  knowledge,  supports  the  largest  analysis  of  its
ind  in  a  European  population.  Although  this  represents  a
uch  higher  proportion  compared  to  the  general  popula-

ion,  previous  studies  have  also  shown  higher  prevalence  of
TB  in  hospitalized  patients.7 This  might  be  explained  by
he  more  aggressive  diagnostic  workup  that  is  performed  in
ospitals,5 thus  improving  detection  rates  of  disseminated
isease.  On  the  other  hand,  the  hospital  where  the  study
as  based  serves  a  large  urban  area  and  is  a  reference
entre  for  treatment  of  several  comorbid  conditions  at  risk
or  dTB,  particularly  HIV,  increasing  the  proportion  of  co-
nfected  patients  compared  to  that  reported  in  the  regional
onitoring  system.19 Nevertheless,  10.2%  subjects  were  not

ested  for  HIV  in  our  sample.  Although  mandatory  after  TB
iagnosis,  we  believe  that  the  frequency  of  non-tested  cases
as  influenced  by  clinician’s  personal  judgement,  compris-

ng  essentially  older  patients  without  any  known  risk  factors
or  HIV  co-infection.

Both  HIV  infection  and  pharmacological  immunosuppres-
ion,  including  transplant  recipients,  were  main  risk  factors
or  dTB  in  the  present  study.  The  importance  of  cell-
ediated  immunity  was  further  illustrated  by  the  inverse

orrelation  found  between  the  CD4+  T  cells  count  in  HIV
atients  and  the  frequency  of  cases  of  dTB.  Previous  studies
ave  highlighted  the  prognostic  value  of  T  cells  count  in  this
ontext1,20 and  have  shown  that  blood  culture  may  be  a  valu-
ble  tool  for  diagnosing  dTB  in  HIV  co-infected  patients  and
hat  mycobacteremia  is  often  a  sign  of  bad  prognosis.1 Thus,
arly  recognition  and  treatment  are  likely  to  be  important
easures  and,  given  the  longer  time  for  culture  conversion

bserved,  future  randomized  controlled  trials  are  needed  to
etermine  the  optimal  duration  of  treatment  in  these  par-
icular  cases.  Retrospective  reviews  have  previously  shown
igher  relapse  rates  in  HIV-1  infected  patients  treated  for  6
onths  compared  to  those  treated  for  longer21 and  that  ≥8
onths  of  rifamycin-containing  treatment  might  be  required

or  optimal  treatment  outcomes.22

Additionally,  the  existing  studies  reveal  that  dTB  preva-
ence  is  also  higher  in  diabetics,  alcohol  abusers,  patients
ith  chronic  liver  disease,  cases  of  malnutrition  and

hose  undergoing  hemodialysis.5,24 Remarkably,  in  this  study
atients  with  diabetes  and  advanced  chronic  kidney  disease
Please  cite  this  article  in  press  as:  L.  Meira,  C
https://doi.org/10.1016/j.pulmoe.2018.11.001

id  not  show  increased  risk  for  dTB.  However,  we  report
 significant  association  with  chronic  liver  failure/cirrhosis,
ither  caused  by  alcohol  abuse  or  HCV  infection.  The  liver
eems  to  have  a  central  role  in  the  clearance  of  bacteria
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rom  the  bloodstream,  through  the  hepatic  reticuloen-
othelial  system,  mainly  by  Kupffer  cells.25,26 Furthermore,
aboratory  evidence  highlights  a  reduction  of  T  cell
unction  and  chemotaxis  in  patients  with  liver  cirrhosis.27

hese  data  may  thus  explain  why  dTB  is  a  common  compli-
ation  in  patients  with  advanced  liver  disease.28

The  time  between  the  onset  of  symptoms  and  the  diag-
osis  was  higher  in  the  dTB  group,  highlighting  the  problem
f  diagnostic  delay  due  to  unspecific  clinical  presentation.24

his  might  have  led  to  more  advanced  disease,  with  dTB
atients  reporting  higher  rates  of  constitutional  symptoms,
amely  fever,  sweating,  and  weight  loss.  Studies  that  took
lace  in  low  resource  regions  and  with  poor  access  to  health-
are  described  symptoms  lasting  for  up  to  52  weeks.29,30 Like

 previous  report,31 our  data  suggest  that  the  delay  in  TB
reatment  might  also  increase  the  likelihood  of  M.  tuber-
ulosis  dissemination,  although  this  hypothesis  should  be
urther  explored  in  future  controlled  studies.  In  fact,  dTB
atients  did  more  frequently  have  bilateral  lung  involve-
ent,  which  means  that  local  disease  progression  may
recede  systemic  progression.  However,  our  study  did  not
how  that  the  delay  in  diagnosis  had  an  impact  on  mortality.
onger  evolution  of  the  disease  in  the  dTB  group  may  be  also
ssociated  to  decline  in  haemoglobin  level,  which  often  is  a
arker  of  iron  deficit.32 Iron  deficiency  itself  has  been  asso-

iated  with  impaired  cellular  immunity  and  reduced  ability
o  control  infection.32,33

Chronic  respiratory  disease,  which  is  a  known  risk  factor
or  pTB,34,35 was  less  frequent  in  patients  with  dissemi-
ated  disease,  as  were  a  few  classic  features  of  respiratory
nvolvement  (dyspnoea,  haemoptysis,  presence  of  cavitation
nd  pleural  effusion).  However,  40%  of  dTB  in  our  sample  had

 miliary  lung  involvement.  A  review  study  revealed  that
adiographic  aspects  of  miliary  TB  are  present  in  about  29%
f  the  cases  of  dTB,7 but  frequency  may  reach  70%  with  HIV
o-infection.4

Due  to  the  retrospective  design  of  the  study,  the  selec-
ion  and  analysis  of  certain  variables  were  limited  by  lack
f  information.  Still,  our  results  highlight  relevant  data.  For
nstance,  alcohol  intake  was  sometimes  reported  in  a  quali-
ative  manner,  as  regular  consumption,  or  abuse,  which  may
e  affected  by  the  personal  perspective  of  the  clinician.  But,
mportantly,  this  variable  allowed  us  to  etiologically  classify
he  chronic  liver  failure.  Another  limitation  inherent  to  this
tudy  lies  in  the  fact  that  this  was  a  hospital  sample,  which
ight  not  be  representative  of  the  outpatient  patients  or

ccurately  reflect  the  TB  national  panorama.  Finally,  the
nclusion  of  miliary  TB  criteria  in  the  definition  of  dTB  may
ave  affected  the  sampling,  due  to  the  low  sensitivity  and
pecificity  of  pulmonary  radiological  presentation.7,36 This
imitation  was  waived  by  independent  review  of  chest  X-rays
y  two  clinicians.

onclusions

he  non-specificity  of  the  signs  and  symptoms  may  limit
 timely  diagnosis  of  dTB  and  contribute  to  this  glob-
.  Chaves,  D.  Araújo,  et  al.  Pulmonol.  2019.

lly  growing  problem.  The  results  observed  in  this  study
evealed  predictors  that  may  aid  the  diagnosis  of  this
isease  type,  enhancing  the  early  onset  of  treatment  and
onsequently  improving  the  clinical  outcome.  Patients  who

https://doi.org/10.1016/j.pulmoe.2018.11.001
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are  immunocompromised,  have  chronic  liver  failure  or
cirrhosis,  and  longer  duration  of  symptoms,  specially  fever,
sweating  and  weight  loss,  are  at  higher  risk  of  developing
dTB.  A  more  systematic  approach  should  be  offered  to  these
patients,  particularly  to  HIV  patients  with  under  50  CD4+
cells/mm3,  for  whom  performing  blood  cultures  and  bone
marrow  or  liver  biopsy  sampling  may  enhance  diagnostic
yield  of  disseminated  forms  of  disease.  Future  studies  will
be  required  to  determine  if  these  cases  would  benefit  of
longer  treatment  regimens.
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