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ABSTRACT

Introduction: Prostate cancer is the commonest cancer in 
males in Nigeria, a country with the largest concentration of 
indigenous black patients worldwide. The disease has variable 
clinical behavior but is noted to have a more aggressive course 
in blacks. Prognostication is important in detecting which 
patients have tumours with aggressive invasive potential 
bringing about proper patient management. This study was 
carried out to assess the outcomes in patients diagnosed with 
prostate cancer and the factors determining these outcomes.
Material and Methods: This was a retrospective analysis 
of all histologically proven cases of prostate cancer at the 
University of Calabar Teaching Hospital, Nigeria over a 10-
year period. Patients' demographic data, clinical condition 
and PSA at diagnosis and one year after, histologic diagnoses 
including Gleason’s grade and score, AJCC Stage, as well as 
treatment regimen were extracted. Data obtained was analyzed 
using Statistical Package for Social Sciences version 20.
Results: One hundred and eleven (111) cases were studied 
with mean age of 66.7 ± 10.6 years. Most patients (70.2%) 
were within the 60-79 year age group. Over 64% of patients 
presented with Gleason grades of 3 or 4 and over 46% of 
patients had Gleason scores of 6 or 7. Fifty five percent of 
patients had PSA values greater than 20ng/mL and among 
these patients mean PSA was 62.3 ng/mL ± 26.6. Over 64% 
had at least stage 2B disease and above, metastasis was found 
in over 20% of patients at presentation and the main drug 
patients were placed on was Antiandrogens. Metastasis at 
presentation was found to be more common with age less than 
60 years, Gleason Grade greater than 3, Gleason Score greater 
than 6 and AJCC Stage greater than 2B. Better treatment 
outcomes were recorded in patients older than 60 years of 
age, without metastasis at presentation and with AJCC Stage 
2B or less. No significant difference in outcomes was noted 
between Gleason Grade less than or above 3 or scores less 
than or above 6. Significant loss in data was recorded in the  
study.
Conclusion: A significant proportion of patients in our 
environment still present with advanced disease. Routine 
screening for prostate cancer is recommended and efforts 
at improving access to imaging modalities and electronic 
medical records should be intensified if better results in the 
management of prostate cancer must be achieved.
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INTRODUCTION
Prostate cancer is the most commonly diagnosed cancer in 
men worldwide accounting for 28% of all incident cases of 
cancer and more than 1% of all deaths in men1,2,3 It is also 
found to be the commonest cancer in males in Nigeria, which 
has the largest concentration of indigenous black patients in 

the world.4,5 Patients with advanced cancer as well as their 
caregivers frequently want to know their life expectancy. This 
makes prognostication important as it enables patients to be 
better prepared for their disease state and possible death.6,7 In 
addition, clinicians need to find factors, which could help in 
detecting which patients would have tumours with aggressive 
invasive potential in order to help in management decision 
making8,9 Prostate cancer has a variable clinical behavior 
with many cases being clinically indolent and others being 
clinically aggressive, becoming metastatic and lethal. There 
is therefore the need for prognostic biomarkers to accurately 
stratify patients for appropriate risk-adapted therapy.10 The 
common prognostic factors in current use include serum 
prostate specific antigen (PSA), Gleason grade/ score and 
tumor stage.11–13 This study was carried out to assess the 
outcomes in patients diagnosed with prostate cancer and the 
clinicopathologic factors determining these outcomes. 

MATERIAL AND METHODS
This was a retrospective analysis of all histologically proven 
cases of prostate cancer in which significant data could be 
obtained at the University of Calabar Teaching Hospital, 
Calabar from January 2001 to December 2010. Records 
were retrieved from patients' case notes, clinic and ward 
registers and histopathology records. Patients' demographic 
data, histologic diagnoses including Gleason’s grade and 
score, AJCC stage, treatment regimen instituted as well as 
outcomes, as indicated by biochemical recurrence (higher 
post-treatment PSA) and clinical progression (worsening 
post-treatment clinical status) were extracted and analyzed. 
Study was done after ethical clearance. 

STATISTICAL ANALYSIS
Data obtained was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. Tests of correlation 
(Chi square statistics and Fisher’s exact tests) at 95% 
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confidence limit and p-value of ≤ 0.05 were conducted.

RESULTS
Sociodemographic Characteristics
Data was obtained from 111 male patients with histologically 
proven prostate cancer. The mean age was 66.7 ± 10.6 with 
age range of 40-100 years. Most patients (78, 70.2%) were 
within the 60-79 year age group (Figure 1).
Most cases (72, 64.8%) presented with Gleason grades 3 (38, 
34.2%) or 4 (34, 30.6%), majority of subjects had Gleason 
scores of 6 (32, 28.8%) or 7 (20, 18%) (Table 1).
PSA Characteristics
Most patients (61, 55.0%) had PSA values >20ng/mL and 
among patients with PSA>20ng/mL, mean PSA was 62.3 
ng/mL± 26.6 (22-145), with the commonest PSA group (33, 
29.7%) being 40.0-79.9 (Table 2)

Variable Frequency Percentage
Tumor grade
1 12 10.8
 2 4 3.6
 3 38 34.2
 4 34 30.6
 5 19 17.1
Missing 4 3.6
Total 111 100
Tumor score
2 1  0.9
3 1  0.9
4 3 2.7
5 5 4.5
6 32 28.8
7 20 18.0
8 16 14.4
9 15 13.5
10 2 1.8
Missing 16 14.4
Total 111 100

Table-1: Gleason Grade and Score of Patients

General PSA values
PSA group (ng/mL) Frequency Percentage
<4 7 6.3
4-10 14 12.6
11-20 19 17.1
>20 61 55.0
Missing 10 9.0
Total 111 100
PSA among patients with PSA>20
<40 11 9.9
40.0-59.9 17 15.3
60.0-79.9 16 14.4
80.0-99.9 7 6.3
100.0-120 4 3.6
>120 1 0.9
Missing 55 49.5
Total 111 100

Table-2: PSA group characteristics

AJCC Stage Frequency Percentage
Stage 1 9 8.1
Stage 2A 13 11.7
Stage 2B 53 47.7
Stage 4 19 17.1
Missing 17 15.3
Total 111 100
Presence of Metastasis at time of diagnosis
Metastasis detected Frequency Percentage
Yes 23 20.7
No 67 60.4
Missing 21 18.9
Total 111 100.0
Treatment type commenced
Drug commenced Frequency Percentage
Antiandrogens only 56 50.5
Estrogens only 14 12.6
Combination therapy 18 16.2
GnRH agonists  8 7.2
Missing 15 13.5
Total 111 100.0
Table-3: AJCC stage, presence of metastasis at diagnosis and 

treatment commenced

Most subjects (72, 64.8%) had at least stage 2B and above, 
metastasis was found in one-fifth of patients (23, 20.7%) 
at the time of diagnosis and over half of the patients were 
placed on antiandrogens for treatment (Table 3)
A higher percentage of patients less than 60 years, patients 
with Gleason grade higher than 3, Gleason Score greater than 
6 and AJCC stage greater than 2B presented with metastatic 
disease (Table 4).
Better treatment outcomes were recorded in patients older 
than 60 years of age, without metastasis at presentation and 
with AJCC Stage 2B or less (Table 5).

DISCUSSION
In the GLOBOCAN 2012 report, prostate cancer incidence 
and mortality rates in Africa were reported to be 23.2 and 
17.0 per 100,000, respectively. This is relatively lower than 
those of some other world regions, but evidence shows that 
mortality rates from prostate cancer are generally higher 
in predominantly black African populations compared to 
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Relationship between Age and Metastasis at presentation (n=90)
Age group Metastasis Chi-square statistic P-value

Present n (%) Absent n (%) Total n (%)
<60 5 (33.3) 15 (66.7) 20 (100) 0.01 0.95 
>60 18 (25.7) 52 (74.3) 70 (100)
Relationship between Gleason grade and Metastasis at presentation (n=86)
Grade Metastasis Chi-square statistic P-value

Present n (%) Absent n (%) Total n (%)
<3 8 (18.2) 36 (81.8) 44 (100) 2.6 0.11 
>3 14 (33.3) 28 (66.7) 42 (100)
Relationship between Gleason score and Metastasis at presentation (n=76)
Score Metastasis Chi-square statistic P-value

Present n (%) Absent n (%) Total n (%)
<6 6 (17.7) 28 (82.3) 34 (100) 3.1 0.08 
>6 15 (35.7) 27 (64.3) 42 (100)
Relationship between AJCC Stage and Metastasis at presentation (n=79)
AJC stage Metastasis Chi-square statistic P-value

Present n (%) Absent n (%) Total n (%)
<2B 3 (5.2) 55 (94.8) 58 (100) 51.3 0.00 
>2B 18 (85.7) 3 (14.3) 21 (100)

Table-4: Correlation statistics with Metastasis at presentation

Relationship between Age and Treatment Outcome (n=73)
Age group Post-treatment PSA Test statistic Post-treatment Clinical Test statistic

Better Worse Total Better Worse Total
<60 15 (66.7) 5 (33.3) 20 (100) X2=0.1

p=0.78
16 (80.0) 4 (20\.0) 20 (100) Fisher's Exact

p=0.92>60 38 (71.7) 15 (28.3) 53 (100) 41 (77.4) 12 (22.6) 53 (100)
Relationship between Gleason grade and Treatment Outcome (n=71)
Grade Post-treatment PSA Test statistic Post-treatment Clinical Test statistic

Better Worse Total Better Worse Total
<3 25 (69.4) 11 (30.6) 36(100) X2=0.21

p=0.65 
28 (77.8) 8 (22.2) 36 (100) X2=0.00

p=0.95 >3 26 (74.3) 9 (25.7) 35 (100) 27 (77.1) 8 (22.9) 35 (100)
Relationship between Gleason score and Treatment Outcome (n=66)
Score Post-treatment PSA Test statistic Post-treatment Clinical Test statistic

Better Worse Total Better Worse Total
<6 21 (67.7) 10(32.3) 31 (100) X2=0.34

p=0.56 
24 (77.4) 7 (22.6) 31 (100) X2=0.01

p=0.92 >6 26 (74.3) 9 (25.7) 35 (100) 27 (77.1) 8 (22.9) 35 (100)
Relationship between Metastasis at Presentation and Treatment Outcome (n=60)
Metastasis Post-treatment PSA Test statistic Post-treatment Clinical Test statistic

Better Worse Total Better Worse Total
Detected 7 (58.3) 5 (41.7) 12 (100) Fisher's Exact

p=0.06
7 (58.3) 5 (41.7) 12 (100) Fisher's Exact

p=0.04Not detected 40 (83.3) 8 (16.7) 48 (100) 41 (85.4) 7 (14.6) 48 (100)
Relationship between AJCC Stage and Treatment Outcome (n=67)
AJCC Stage Post-treatment PSA Test statistic Post-treatment Clinical Test statistic

Better Worse Total Better Worse Total
<2B 45 (80.4) 11 (19.6) 56 (100) Fisher's Exact

p=0.22
46 (82.1) 10 (17.9) 56 (100) Fisher's Exact

p=0.11>2B 7 (63.6) 4 (36.7) 11 (100) 7 (63.6) 4 (36.7) 11 (100)
Table-5: Treatment Outcome Statistics

other races.14,15 Most patients in our study were found to 
have Gleason grades of 3 and above and tumor scores of 
6 and above. In a study by Freedland et al, the blacks in 
his study had higher mean Gleason scores than their white 
counterparts (6.2 as against 5.9).16 A similar finding was 
recorded by Sanchez Ortiz in Texas, USA.17 Our results 
further prove the earlier reports that black patients present 
with more advanced disease. Gleason grades and scores are 
established prognostic markers in prostate cancer and higher 
values are synonymous with more aggressive disease. Our 

finding of higher Gleason values in a greater percentage of 
patients in our study group tallies with the earlier studies that 
blacks tend to have a more aggressive disease. Most patients 
had PSA values greater than 20ng/ml (55%) at presentation 
with the mean value being 62.3ng/ml amongst those with 
PSA greater than 20ng/ml. Previous studies have shown 
blacks to have higher PSA values that the whites but the 
values recorded in our study were significantly higher than 
the values in these studies.16,18,19 In a study on patients with 
advanced-stage prostate cancer by Hoffman et al, 28.4% 
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of African Americans had PSA values greater than 20 ng/
ml. Other racial groups had fewer patients with PSA greater 
than 20 ng/ml.18, much fewer than what we recorded. Most 
patients had Stage IIB disease and above with over one-fifth 
of patients presenting with metastatic disease. Petrovich and 
colleagues had noted that about 50% of cases are diagnosed 
at a locally advanced stage, and about 30% have bone 
metastases at the time of diagnosis.20 Results of our study 
further buttresses the results earlier obtained indicating 
that a significant number of patient in our environment 
and indeed of blacks present with advanced disease.18,21 A 
very significant challenge with staging in this study was the 
absence of facilities for imaging. CT and MRI are commonly 
unavailable in our environment and when available are 
usually very expensive such that most patients cannot afford 
it. As at when these patients were seen neither CT nor MRI 
was available for staging of the patients, hence a number 
of patients could not be properly staged. Over thirty-three 
percent (33.3%) of the patients under 60 years presented 
with metastatic disease which was higher than the 27.5% in 
the patients above 60 years. Prostate cancer is considered a 
disease of elderly men (aged >65 years) and when diagnosed 
at age ≤55 years it is regarded as early-onset prostate cancer. 
This is generally a more aggressive disease associated with 
a higher cause-specific mortality than in men diagnosed 
at an older age. It is also found to have a strong genetic 
component.22 Hence the finding that a significant number of 
patients in this age group had metastasis at presentation was 
not surprising.
The biochemical response (as measured by PSA)one year 
post treatment commencement was found to be better in 
66.7% of the patients less than 60 years and in 71.7% of those 
60 years and older. Better clinical outcome was recorded in 
80% of those less than 60 years and in 77.4% of those 60 
years and above. Conflicting results have been recorded by 
researchers in the past regarding the impact of age on the 
outcome of prostate cancer. Hamstra and colleagues found 
that prostate cancer was less aggressive in older men in 
their study and that they were more likely to die from other 
causes.23 Conversely Bechis et al concluded in their own 
study that older patients were more likely to have high-risk 
prostate cancer at diagnosis and ultimately a more aggressive 
disease.24 Our study showed no significant difference in the 
response to therapy based on age even though a significant 
proportion of the younger patients presented with more 
advanced disease.
Gleason score has been noted to be the strongest clinical 
predictor of prostate cancer progression by Gleason and 
colleagues.25 Tumorswith Gleason grade 7 or higher are at 
increased risk of extra-prostatic extension, recurrence after 
initial therapy, and death from the disease.26 However, no 
significant difference was found between the treatment 
outcomes in cases with Gleason grade values of 3 or less and 
above 3 or score values of 6 or less and above 6. The reason 
for this is not readily available but may be accounted for by 
the small sample size of 71 and 66 for Gleason grade and 
score respectively making the power of the study low.

Over 41% of the patients with metastasis at presentation 
had both worse biochemical (41.1%) and clinical (41.1%) 
outcome despite androgen deprivation therapy showing 
that metastasis at presentation is a poor prognostic factor. 
Over eighty percent(80.4%) of patients with AJCC stage 
2B or less had better biochemical outcomes one year after 
commencement of androgen deprivation therapy while 
63.6% of patients with stage >2B had better outcomes. 
Clinically, 82.1% had better outcomes among the Stage 2B 
or less group while 63.6% of those with Stages greater than 
2B had better clinical outcomes. Extra-prostatic extension of 
prostate cancer has been noted to be a significant prognostic 
factor previously by Jeffrey et al27 and this was evident in 
our study.
The major limitations highlighted by this study were: 
1. Limited/ absent information on imaging studies on the 

patients. Majority of the patients did not have routine 
imaging investigations done. Using the AJCC staging, 
any grade higher than 2B could only be assigned based 
on imaging information except for cases of Stage 4 
which were assigned to obviously metastatic cases. 
This is still a significant problem in many countries 
in black Africa.28–30 Modern imaging equipment are 
frequently unavailable and where they are available 
are of prohibitive cost to patients making it difficult 
to properly manage patients and subsequently to carry 
out prognostication research. The need therefore exists 
for government and private organizations to have 
collaborations that can bring about the availability of 
these equipment. 

2. The large number of unavailable data (34.2%) 
on outcomes (biochemical recurrence or clinical 
progression). This is due to the fact that a very large 
number of patients were lost to follow up. 

3. A significant number of cases had incomplete data. 
This is a major challenge especially with retrospective 
studies mainly because of poor record keeping. There’s 
a high dependence on paper records which makes it easy 
to lose data in transit. This could be a direct result of 
lack of preservation and conservation policy,31,32 poor 
funding of ICT upgrades and absence of a policy on 
digitalization of data. This has greatly hampered the 
carrying out of quality research as data is not readily 
available and where available is frequently incomplete. 

CONCLUSION
A significant number of our patients still present with 
advanced prostate cancer with resultant poor prognosis. 
Awareness about prostate cancer though increasing needs 
still to improve. Routine screening for prostate cancer should 
be adopted so that cases can be identified early and overall 
prognosis would be better. 
Major challenges faced in carrying out these kinds of 
prognostication studies include limited ability to stage the 
disease due to limited imaging capacity, limited outcome 
data as a result of loss to follow-up as well as incomplete and 
lost data due to poor record keeping. Efforts at improving 
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access to imaging modalities and electronic medical records 
need to be intensified both by governmental and non-
governmental organizations. There needs to be a shift from 
paper to electronic record keeping. 
There is also a need to adopt a protocol for documenting 
prostate cancer cases as well as a need to adopt a deliberate 
policy on follow up in order not to lose too many patents to 
follow up. These will all have tremendous positive impact on 
improving the quality of research on prognostication studies 
in Black Africa.

REFERENCES
1. Jemal A, Siegel R, Xu J, Ward E. Cancer Statistics 

2010. CA Cancer J Clin. 2010;60:277–300. 
2. Auclerc G, Antoine EC, Cajfinger F, Brunet-Pommeyrol 

A, Agazia C, Khayat D. Management of Advanced 
Prostate Cancer. Oncologist. 2000;5:36–44. 

3. Pelzer AE, Bektic J, Akkad T, Ongarello S, Schaefer 
G, Schwentner C, et al. Under Diagnosis and Over 
Diagnosis of Prostate Cancer in a Screening Population 
With Serum PSA 2 to 10 ng/ml. J Urol. 2007;178:93–7. 

4. Ogunbiyi JO, Shittu OB. Increased incidence of prostate 
cancer in Nigerians. J Natl Med Assoc. 1999;91:159–64. 

5. Osegbe DN. Prostate cancer in Nigerians: Facts and non 
facts. J Urol. 1997;157:1340–3. 

6. Degner LF, Kristjanson LJ, Bowman D, Sloan JA, 
Carriere KC, O’Neil J, et al. Information Needs and 
Decisional Preferences in Women With Breast Cancer. 
JAMA. 1997;277:1485–92. 

7. Stone PC, Lund S. Predicting prognosis in patients with 
advanced cancer. Ann Oncol. 2007;18:971–6. 

8. Carter H, Partin A, Coffey D. Prediction of metastatic 
potential in an animal model of prostate cancer: flow 
cytometric quantification of cell surface charge. J Urol. 
1989;142:1338–41. 

9. Buhmeida A, Laato M, Collan Y. Prognostic factors in 
prostate cancer. Diagn Path. 2006;1:4. 

10. Malhotra S, Lapointe J, Salari K, Higgins JP, Ferrari 
M, Montgomery K, et al. A tri-marker proliferation 
index predicts biochemical recurrence after surgery for 
prostate cancer. PLoS One. 2011;6:1–8. 

11. D’Amico A V., Chen MH, Roehl KA, Catalona WJ. 
Identifying patients at risk for significant versus 
clinically insignificant postoperative prostate-specific 
antigen failure. J Clin Oncol. 2005;23:4975–9. 

12. Catalona W, Smith D. Cancer recurrence and survival 
rates after anatomic radical retropubic prostatectomy 
for prostate cancer: Intermediate-term results. J Urol. 
1988;160:2428–34. 

13. Egevad L, Granfors T, Karlberg L, Bergh A, Stattin 
P. Prognostic value of the Gleason score in prostate 
cancer. BJU Int. 2002;89:538–42. 

14. DeSantis CE, Siegel RL, Sauer AG, Miller KD, Fedewa 
SA, Alcaraz KI, et al. Cancer statistics for African 
Americans, 2016: Progress and opportunities in reducing 
racial disparities. CA Cancer J Clin. 2016;66:290–308. 

15. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, 
Mathers C, et al. GLOBOCAN 2012, Cancer Incidence 
and Mortality Worldwide: IARC CancerBase No 11. 
Lyon, Fr Int Agency Res Cancer; 2013. 

16. Freedland S, Sutter M, Naitoh J, Dorey F, Csathy G, 
Aronson W. Clinical characteristics in black and white 
men with prostate cancer in an equal access medical 

center. Urology. 2000;55:387–90. 
17. Sanchez-Ortiz RF. African-American men with 

nonpalpable prostate cancer exhibit greater tumor 
volume than matched white men. Cancer. 2006;107:75–
82. 

18. Hoffman RM, Frank D, Eley JW, Linda C, Stephenson 
RA, Stanford L, et al. Racial and Ethnic Differences in 
Advanced-Stage Prostate Cancer: The Prostate Cancer 
Outcomes Study. JNCI. 2001;93:388–95. 

19. Fowler JE, Bigler SA, Farabaugh PB. Prospective study 
of cancer detection in black and white men with normal 
digital rectal examination but prostate specific antigen 
equal or greater than 4.0 ng/mL. Cancer. 2002;94:1661–7. 

20. Petrovich Z, Baert L, Bagshaw M, Brady L, Elgama l 
A, Goethuys H, et al. Adenocarcinoma of the prostate: 
innovations in management. Am J Clin Oncol. 
1997;20:111–9. 

21. Yawe KT, Tahir MB, Nggada HA. Prostate cancer 
in Maiduguri_ - PubMed - NCBI. West Afr J Med. 
2012;25:298–300. 

22. Salinas CA, Tsodikov A, Ishak-Howard M, Cooney 
KA. Prostate cancer in young men: an important clinical 
entity. Rev Urol. 2014;11:317–23. 

23. Hamstra DA, Bae K, Pilepich M V., Hanks GE, Grignon 
DJ, McGowan DG, et al. Older Age Predicts Decreased 
Metastasis and Prostate Cancer-Specific Death for Men 
Treated with Radiation Therapy: Meta-Analysis of 
Radiation Therapy Oncology Group Trials. Intl J Radiat 
Oncol Biol Phys. 2011;81:1293–301. 

24. Bechis SK, Carroll PR, Cooperberg MR. Impact of age 
at diagnosis on prostate cancer treatment and survival. J 
Clin Oncol. 2011;29:235–41. 

25. Gleason DF, Mellinger GT. Prediction of prognosis for 
prostatic adenocarcinoma by combined histological 
grading and clinical staging. J Urol. 2002;167:953–8. 

26. Martin NE, Mucci LA, Loda M, DePinho RA. 
Prognostic Determinants in Prostate Cancer. Cancer J. 
2011;17:429–37. 

27. Ross JS, Jennings TA, Nazeer T, Sheehan CE, Fisher 
HAG, Kauffman RA, et al. Prognostic Factors in 
Prostate Cancer. Pathol Patterns Rev. 2003;120:85–100. 

28. Kabongo JM, Nel S, Pitcher RD. Analysis of licensed 
South African diagnostic imaging equipment. Pan Afr 
Med J. 2015;22:1–9. 

29. Iliyasu G, Ogoina D, Otu AA, Dayyab FM, Ebenso B, 
Otokpa D, et al. A multi-site knowledge attitude and 
practice survey of Ebola Virus Disease in Nigeria. PLoS 
One. 2015;10:1–13. 

30. Ikpeme A, Ani N, Ago B, Effa E, Kosoko-Lasaki O, 
Ekpenyong A, et al. The Value of Mobile Ultrasound 
Services in Rural Communities in South-South Nigeria. 
Maced J Med Sci. 2017;5:1011–5. 

31. Abdulazeez J, Abimbola AA, Timothy SA, Linda NO. 
Challenges of Record Management in two Health 
Institutions in Lagos State, Nigeria. Internatinal J Res 
Humanit Soc Stud. 2015;2:1–9.

32. Benson AC. Hospital Information Systems in Nigeria: 
A Review of Literature. Journal of Global Health Care 
2011;1:1–26.

Source of Support: Nil; Conflict of Interest: None

Submitted: 01-05-2018; Accepted: 09-06-2018; Published: 15-06-2018


