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Trends and Clinical Outcomes of Registered TB Cases 1999-2011

Is There a Significant Change in Extrapulmonary Pattern?

Badr Rashed Al-Ghamdi, American Board of Internal Medicine*

Objective: To evaluate the patterns, clinical trend and outcome of registered TB cases from 1999
through 2011.

Design: A Retrospective Cohort Study.
Setting: Tuberculosis Unit, Aseer Central Hospital, Abha, Saudi Arabia.

Method: Six-hundred and eighty registered TB records were reviewed. Definitions, diagnostic
criteria and treatment regimen of the National Tuberculosis Control Program (NTP) were used.

Result: Six-hundred and eighty registered TB records were reviewed. Four hundred three (59.3%)
were pulmonary TB and 277 (40.7%) were extrapulmonary TB. In the period from 1999 to 2002,
the pulmonary to extrapulmonary ratio was 4:1. However, in the subsequent years, this ratio has
changed to 1:1. During the study period, no significant difference in sex was found; the annual
defaulter rate and average cure rate were 12% and 75%, respectively. The best indicator of cure
was weight gain. Overall, the mortality rate was approximately 18% (<10 years and >60 years).
TB of the Central Nervous System (TB-CNS) showed the highest mortality rate, 211 (31%).

Conclusion: Cure rate is comparable to worldwide figures. Trends towards more TB
extrapulmonary cases were observed. The highest mortality rate was reported among TB-CNS.
Prospective randomized controlled study is recommended to evaluate the reasons behind the

change.
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The World Health Organization (WHO) reported 10.4 million cases
of TB in 2017 and approximately one million deaths worldwide.
TB is one of the leading causes of morbidity and mortality.
However, there is a wide variation in the annual incidence rate of
TB between regions and countries around the world'.

The estimated rate in the Kingdom of Saudi Arabia (KSA)
of TB is 32 per 100,000, and the smear-positive TB is 18 per
100,000 giving an annual risk of infection of 0.35%, which
is the middle prevalence (2%-14%) category'. However, the
local pattern of TB shows marked regional variations due to
socioeconomic, genetic, dietary and geographical factors®?.
In Saudi Arabia, there is a distinctive population pattern. A
large proportion of the expatriates are coming from endemic
regions (South East Asia)*. Furthermore, the two holy cities
are receiving millions of pilgrims annually. The majority
are coming from endemic areas™. Studies reveal that TB in
KSA is still not fully controlled despite the government’s
efforts to eradicate the disease’. Data suggest that visitors and
immigrants to Saudi Arabia are associated with a higher rate of
TB compared to Saudi citizens'®'?. In Jeddah (Sea and Airports
for pilgrims arriving in Makkah), the infection rate can reach
up to 64 cases per 100,000 compared to 32 per 100,000 in
Riyadh (Central). The higher rate in Jeddah may have been
caused by the influx of pilgrims".

The Aseer region is located in the southwest of KSA. In 1999,
the country introduced the National Tuberculosis Control
Program (NTP); new measures were introduced to treat and
control the disease?.

The aim of the study was to evaluate the patterns, clinical trends
and outcomes of registered TB cases from 1999 through 2011.

METHOD

The study was performed from February 2017 to May 2017.
All registered TB cases during thirteen year-period (1999-
2011) were reviewed. The protocol was adapted from NTP.

An enhanced TB notification form was developed and
implemented since the establishment of the TB unit. The form
summarizes all available clinical, microbiological, histological
and epidemiological data for each diagnosed case with TB.
Another follow-up form was designed for each follow-up visit
to the TB clinic. The follow-up form registers the progress
of the illness, side-effects of medications and indicators. The
analysis was completed using SPSS program version 22.
Frequencies and percentages were used to present the data.
Pearson chi-square test was used as a test of significance at
5% level.
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RESULT

Six hundred eighty TB cases were registered in TB unit and
included in the study, 367 (53.9%) were males, and 313 (46%)
were females. Four hundred three (59.3%) were pulmonary TB
(PTB) and 277 (40.7%) were extrapulmonary TB (EXTB). Two
hundred twenty-eight (33.5%) of PTB were males compared to
147 (21.6%) among EXTB. The gender differences between
PTB and EXTB was not statistically significant (Pearson’s chi-
square=0.582, P=0.445).

Table 1 shows the annual distribution of PTB and EXTB. It
shows that the portion of EXTB cases were 15 (36.6%) of all
registered TB cases in 1999, 7 (17.5%) in 2000 and 23 (31.9%)
in 2001. In the year 2002, the figure reached up to 37 (50%).
This high portion of EXTB continued to be observed from that
year until the end of the study period.

Table 1: Distribution of Pulmonary TB and Extrapulmonary TB

Year Pulmonary TB Extrapulmonary TB TOTAL
(403) Q77 (680)
No Y% No % No Y%
1999 26 6.5% 15 5.4% 41 6%
2000 33 8% 7 2.5% 40 5.9%
2001 49 12.2% 23 8.3% 72 10.6%
2002 37 9.2% 37 13.4% 74 10.9%

2003 21 5.2% 24 8.7% 45 6.6%
2004 24 6% 19 6.9% 43 6.3%
2005 26 6.5% 19 6.9% 45 6.6%
2006 21 5.2% 16 5.8% 37 5.4%

2007 28 7% 21 7.6% 49 7.2%
2008 31 7.7% 23 8.3% 54 7.9%
2009 38 9.4% 20 7% 58 8.5%
2010 42 10.4% 33 12% 75 11%

2011 27 6.7% 20 7% 47 6.9%
Total 403  100% 277 100% 680 100%

Figure 1 shows the distribution of EXTB cases (277). The
highest frequently involved organs among extrapulmonary
TB cases were lymphatic 97 (35%), bone 56 (20.2%), pleural
53 (19.1%) and CNS 49 (17.7%). The lowest was miliary 12
(4.3%), GIT 8 (2.9%) and GU 2 (0.7%).

The annual defaulter rate was about 12%. The total number of
patients who were cured during the study were 462 (67.9%).
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Figure 1: Distribution of Extrapulmonary TB (277)

The average cure rate was 75% (range 51% to 92.9%). Figure
2 shows the cure rate of TB cases by year. The rate increased
from 514 (75.6%) in 1999 to 632 (92.9%) in 2011. The best
indicator of cure was weight gain. Mortality rate was 122
(18%) which was mainly at the two extremes of age groups
(<10 years and >60 years). The highest mortality was observed
in TB-CNS 211 (31%).
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Figure 2: Cure Rate of TB Cases by Year

DISCUSSION

This is the first study regarding TB in the southern region of
Saudi Arabia. In this study, it was observed an increase in the
proportion of EXTB starting from 2002. In the year 2000,
EXTB was only 7 of all TB cases, while in 2002 reached 37
cases; this was similar to other parts of the world. Reports from
the WHO showed that Eastern Mediterranean region including
Saudi Arabia showed the highest rate of EXTB (22%)'. The
higher proportion of EXTB has been noticed in Saudi Arabia
in several studies'*'®. Al-Otaibi et al found certain risk factors
(younger age, female gender and being non-Saudi) associated
with such increase'. Memish et al found the same higher
proportion of EXTB cases and almost similar risk factors'.
Alrajhy and Al-Barrak in their review of EXTB in Saudi
Arabia identified the increase. They attributed this increase to
better diagnostic facilities in identifying more cases and better
reporting by health providers'®. Al-Hajoj et al also noted this
increase in EXTB; however, they challenged some of these risk
factors and noted different patterns according to the site of the
EXTB!". The pattern observed in the present study support the
conclusion of Al-Hajoj that Saudi Arabia faces a serious threat
from EXTB!. The current available studies are not enough to
explain the reasons behind this fact and more detailed studies
are needed to explore this threat.

Another important finding in the present study is the high
mortality of TB-CNS (31%), which is one of the most
aggressive clinical manifestations of tuberculosis'®. In a study
of EXTB, CNS involvement was noted in 5% to 10% of the
cases”. In another study regarding CNS tuberculosis, the
chance of developing CNS tuberculosis was 1% among 82,764
tuberculosis cases from 1970 to 2001%°. The Majority of studies
found that CNS tuberculosis carries a high mortality rate.
Several studies reported mortality rate 20 to 50%?2'%. In Saudi
Arabia, only a few studies have addressed TB-CNS?3!. In
the report by Bahemuka and Murungi addressing tuberculous
CNS infections, the mortality rate was only 5%?2. Other studies
concentrated on the diagnosis only and did not report the
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details of prognosis or mortality**-3!, The present study raises
considerable challenges regarding TB-CNS management in
our area and urges the need for more comprehensive studies to
find out the risk factors behind this lethal pathology.

CONCLUSION

The cure rate is comparable to worldwide figures. The
trend of increasing extra-pulmonary TB was observed. The
highest mortality rate was among TB-CNS. Prospective
randomized controlled study is recommended to evaluate
the reasons behind the change.

Potential Conflicts of Interest: None.
Competing Interest: None.
Sponsorship: None.

Acceptance Date: 8 April 2018.

Ethical Approval: Approved by King Khalid University
Research Ethics Committee (REC # 2017-01-08), Saudi
Arabia.

REFERENCES

1. World Health Organization. Global Tuberculosis Report
2017. Geneva: WHO, 2017.

2. Al-Hajoj S, Varghese B. Tuberculosis in Saudi Arabia:
The Journey across Time. J Infect Dev Ctries 2015;
9(3):222-31.

3. Al-Orainey I, Alhedaithy MA, Alanazi AR, et al.
Tuberculosis Incidence Trends in Saudi Arabia Over 20
Years: 1991-2010. Ann Thorac Med 2013; 8(3):148-52.

4. Ministry of Health. Saudi Arabia Central Department of
Statistics and Information (2013) Statistical Year Book
1434. Riyadh: CDSI, KSA.

5. Memish ZA, Venkatesh S, Ahmed QA. Travel
Epidemiology: The Saudi Perspective. Int J Antimicrob
Agents 2003; 21(2):96-101.

6.  Al-Jahdali H, Memish ZA, Menzies D. Tuberculosis in
Association with Travel. Int J Antimicrob Agents 2003;
21(2):125-30.

7. El-Kassimi FA, Abdullah AK, al-Hajjaj MS, et al.
Nationwide Community Survey of Tuberculosis
Epidemiology in Saudi Arabia. Tuber Lung Dis 1993;
74(4):254-60.

8. El-Kassimi FA, Abdullah AK, al-Orainey IO, et al.
Tuberculin Survey in the Eastern Province of Saudi
Arabia. Respir Med 1991; 85(2):111-6.

9.  United Nations. The Millennium Development Goals
Report 2013. New York, 2013: United Nations.

10. Qari FA. The Spectrum of Tuberculosis among Patients
of the King Abdul Aziz University Hospital, Jeddah,
Saudi Arabia. Southeast Asian J Trop Med Public Health
2002; 33: 331-337.

11. Koshak EA, Tawfeeq RZ. Tuberculin Reactivity among
Health Care Workers at King Abdulaziz University
Hospital, Saudi Arabia. East Mediterr Health J 2002;
9(5—6):1034-41.

12. Lillebaek T, Andersen AB, Dirksen A, et al. Persistent
High Incidence of Tuberculosis in Immigrants in a Low-

92

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Incidence Country. Emerg Infect Dis 2002; 8(7): 679—
684.

Milaat WA, Ali AS, Afif HA, et al. Epidemiology of
Tuberculosis in Jeddah Region, Saudi Arabia. Saudi Med
J1994; 15:133—7.

Al-Otaibi  F, El Hazmi MM. Extra-Pulmonary
Tuberculosis in Saudi Arabia. Indian J Pathol Microbiol
2010; 53(2):227-31.

Memish ZA, Bamgboye EA, Abuljadayel N, et al.
Incidence of and Risk Factors Associated with Pulmonary
and Extra-Pulmonary Tuberculosis in Saudi Arabia
(2010-2011). PLOS ONE 9(5): €95654.

Alrajhi  AA, Al-Barrak AM.  Extrapulmonary
Tuberculosis, Epidemiology and Patterns in Saudi Arabia.
Neurosciences 2002; 7(3): 153-158.

Al-Hajoj S, Shoukri M, Memish Z, et al. Exploring
the Sociodemographic and Clinical Features of Extra
Pulmonary Tuberculosis in Saudi Arabia. PLOS ONE
2015; 10(2):e0101667.

Rock RB, Olin M, Baker CA, et al. Central Nervous
System Tuberculosis: Pathogenesis and Clinical Aspects.
Clin Microbiol Rev 2008; 21(2):243-61.

Rieder HL, Snider DE Jr, Cauthen GM. Extrapulmonary
Tuberculosis in the United States. Am Rev Respir Dis
1990; 141(2):347-51.

Phypers M, Harris T, Power C. CNS Tuberculosis: A
Longitudinal Analysis of Epidemiological and Clinical
Features. Int J Tuberc Lung Dis 2006; 10(1):99-103.
Girgis NI, Farid Z, Kilpatrick ME, et al. Dexamethasone
Adjunctive Treatment for Tuberculous Meningitis.
Pediatr Infect Dis J 1991; 10(3):179-83.

Girgis NI, Sultan Y, Farid Z, et al. Tuberculosis
Meningitis, Abbassia Fever Hospital-Naval Medical
Research Unit No. 3-Cairo, Egypt, from 1976 to 1996.
Am J Trop Med Hyg 1998; 58(1):28-34.

Jacobs RF, Sunakorn P, Chotpitayasunonah T, et al.
Intensive Short Course Chemotherapy for Tuberculous
Meningitis. Pediatr Infect Dis J 1992; 11(3):194-8.
Kennedy DH, RJ Fallon. Tuberculous Meningitis. JAMA
1979; 241(3):264-8.

Ogawa SK, Smith MA, Brennessel DJ. Tuberculous
Meningitis in an Urban Medical Center. Medicine
(Baltimore) 1987; 66(4):317-26.

Thwaites GE, Nguyen DB, Nguyen HD, et al
Dexamethasone for the Treatment of Tuberculous
Meningitis in Adolescents and Adults. N Engl J] Med
2004; 351(17):1741-51.

Bahemuka M, Babiker MA, Wright SG, et al. The Pattern
of Infection of the Nervous System in Riyadh: A Review
of 121 Cases. Q J Med 1988; 68(255):517-24.

Babiker MA, Taha SA. Meningitis in Children of Riyadh.
J Trop Med Hyg 1984; 87(6):245-8.

Froude JR, Kingston M. Extra Pulmonary Tuberculosis
in Saudi Arabia, a Review of 162 Cases. King Faisal
Specialist Hospital Medical Journal 1982; 2:85-95.
Weaver P, Lifeso RM. The Radiological Diagnosis of
Tuberculosis of the Adult Spine. Skeletal Radiol 1984;
12(3):178-86.

Al Ayed M, Al Jumaah S, AlShail E. Central Nervous
System and Spinal Tuberculosis in Children at a Tertiary
Care Center in Saudi Arabia. Ann Saudi Med 2013;
33(1):6-9.



