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Abstract: The study is aimed at estimating the mortality rate,
identifying predictors that have significant impact on the
survival status of patients and identify predictors of mortality in
HIV-infected patients. Survival analysis with emphasis to
Kaplan-Meier method and Cox proportional hazards was
employed to achieve the objective. The data was retrospective
study of 2021 patients collected from University Of Maiduguri
Teaching Hospital between 2009 – 2014.The study shows that
the overall mortality rate was 2.9 % and factor responsible for
death include weight less than 45kg, low CD4 counts, WHO
stage less than 4 and female gender were prone to death. It is
recommended that early initiation of antiretroviral treatment
was likely to have achieved better survival effects, provision of
nutritional support and strengthening of the food by
prescription initiative and counselling of patients for early
presentation to treatment.
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INTRODUCTION
Worldwide, despite widespread efforts to control the disease, HIV/AIDS remains a serious public
health challenges based on the USAID global estimation, by the end of 2016, there were 36.7million
people living with HIV 1.0million death from AIDS –related causes and 1.8 million new HIV
infections (WHO, 2010). Since the introduction of antiretroviral therapy (ART),AIDS-defining
opportunistic infection and AIDS-related mortalities were decreased, and long-term survival in HIV
positive population appears to be approaching that of the general population studies have shown
declining rates of AIDS-related death. And describe a need for increasing focus on chronic disease
management and health promotion. (Mageda et al. 2012) This effective treatment increases
survival following HIV infection from 10 to12years to 25years and HIV infection can now be
characterized as a manageable chronic condition. Reporting treatment outcomes of patients
enrolled in ART program in important to demonstrate program effectiveness and justify continued
funding that can help to identify opportunities for program improvement.
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THE OBJECTIVES OF THE STUDY
The study is aimed at estimating the mortality rate and predictors that have impact on the survival
of HIV positive view to
1. Estimating mortality rate of patients receiving antiretroviral treatment university of Maiduguri
teaching Hospital.

2. Identify predictors that have significance impact on the survival status of patient who receive
ART and care and
3. Identity predictors of mortality in HIV – infected patients such as gender, age group, weight and
other variables.
LITERATURE REVIEW
The first two cases of HIV/AIDS in Nigeria were identified in 1985 and were reported at the
International AIDS Conference in 1986 (Kanki and Adeyi , 2006).
•
•
•
•

In 1991 the Federal Ministry of Health made their first attempt to assess the situation of
HIV/AIDS in Nigeria (Kanki and Adeyi , 2006)
Gender is identified as a factor of HIV/AIDS in Marzieh et al (2008), Martin et al (2004),
Chaisson et al (1995), Chiesi et al (1995), Eyuel and Alemayehu (2011)
Age as a predictor of HIV /AIDS is found in Isingo et al (2007), Chiesi et al. (1995), and Eyuel
& Alemayehu (2011)
Other factors are number of medication (Rabaud et al , 2000; Eyuel & Alemayehu 2011;
Fransciso et al, 1998, Campos et al, 2002; Jerene et al, 2006); CD4 count (Chiesi et al.,
1995, Eyuel and Alemayehu, 2011, Morgan et al., 1992 and Kitchen et al 2007); weight
(Tang .et al 2003, Dickerson et al 1994)

METHODOLOGY
The data was collected for 2021 HIV/AIDS patients at (PEPFAR) or infectious Clinic of the
University of Maiduguri Teaching Hospital.
• The response variable in this research is the “survival time” defined as the number of days
from the date of enrollment of a patient in the HIV-care till one of the events “death”, “lost to
follow up”, “dropped out”, “stopped”, “transferred out to other health centers or hospitals”
occurred. This mean that the survival data studied here were “right-censored”.
• The predictor variables are age (in full years), gender (male, female), marital status (single,
married, Separated, divorced, widowed), weight (in kilograms), functional status (working,
or not working), WHO clinical stages (stage 1, stage 2, stage 3, stage 4), number of
medications taken (0,1, 2, 3, 4 etc), CD4 count (in mm 3), and antiretroviral therapy (ART)
(yes, no).
• The Kaplan-Meier plot displays the survival probabilities, that is, cumulative probability of
an individual remaining alive at any time after baseline. The survival probability is
computed by
Probability of Survival on day i :

P( ti ) =

ni − d i
ni

(3.1)

where ni is the number alive the day before i and di is the number dying on day i.
The cumulative survival probability to day i, denoted S(ti), is the
product of the survival probabilities up to day i. It is given by
editornirajournals@gmail.com

2

International Journal of Empirical Studies & Statistical Models
S( ti ) =

•

ni − di
× S( ti−1 )
ni

=

n − di
n1 − d1 n2 − d 2
×
...... i
n1
n2
ni

(3.2)

The probabilities are only calculated for days when the event (e.g. death) occurs. When
observations are censored, the probability of survival remains the same.
The log rank test is used to tests the hypothesis that there is no difference in survival
times between the groups studied at all time points in the study. The test statistic for
comparing groups 1 and 2 is given by
2
 log
rank =

(o1 − E1 )2 (o2 − E2 )2
+
E1
E2

(3.3)

Where O1 is the observed value in group 1 and E1is the expected value in group 1
computed by
k

E1 = ∑
i =1

din1i
ni

(3.4)

Cox’s regression compares the hazards (as ratios) of the two treatment groups and allows
several variables to be taken into consideration. The Cox’s regression model for hazard
function is given by
t (t ) = 0 (t ) exp(1 x1 + 2 x2 + ......... k xk )
(3.5)
where lambda (ti) is the hazard function at time point t for individual i, lambda node (t) is
the base line hazard function, that is, hazard function when all explanatory variables are set to 0
and exponent beta is the hazard ratio interpreted as the predicted change in the hazard for a unit
increase in the predictor.


RESULT
• Life Table is a descriptive procedure for examining the distribution of time-to-event
variables. Here, the survival curves are presented since they are visual representation of life
tables.
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Figure 4.1 Survival Curve based on Gender

From Figure 4.1 above, it is observed that the greatest number of deaths took place in the first 1
year of admission with female HIV-position patients had short survival time to live compare to
male, From the figure, it is also observed that the proportion of patients surviving is high (> 90%)
and increases with time.

Figure 4.2 Survival Curve based on Marital Status
Figure 4.2 above shows that the greatest number of deaths occurred in the first one year. The
majority of deaths occur among the married people. It is also observed from the figure that the
proportion of patients surviving is high (> 90%) and increases with time, except for the married.
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Figure 4.3 Survival Curve based on CD 4 Count
Figure 4.3 also shows the greatest number of deaths occurring in the first 1 year, with more deaths
among those with CD4 count less than 200. The proportion of patients surviving is high (> 90%)
and increases with time.

Figure 4.4
Survival Curve based on Weight of Patients
• In Figure 4.4, it is observed that patients died more in the first year of admission/follow up.
More deaths are observed among patients of less than 45 kg weight. Patients of weight
greater than 45 kg have higher probability of survival.

Figure 4.5

Survival Curve based on Number of Medication
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•

In Figure 4.5, it is also observed that deaths occur mostly in the first year of
admission/follow up. Patients that have taken less than 25 medications have recorded more
deaths. On the other hand, no death has been recorded among patients who have taken
more than 50 medications, and have higher probability of survival.

In Figure 4.6, it is observed that patients in the sexually active age (15 – 44 years) have recorded
more deaths, with most deaths occurring in the first one year
•
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•

Figure 4.7 show those patients taking ART have higher survival probability. The figure
shows that most deaths occur in the first years of admission /follow up.

Figure 4.8 shows that patients in WHO (World Health Organization) stage one recorded more
deaths. The curves clearly show that most deaths occur in the first year. Patients in WHO stage four
have higher probability of survival.

From Table 4.1, it is observed that the mean time to death is higher in female (2343.7 days) than in
males (2106.4 days) for the factor gender. For the factor marital status, the mean time to death is
editornirajournals@gmail.com
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higher (2370.8 days) for the divorced and lower (1993.6 days) for the separated. For World Health
Organization Stages, those in stage 2 have higher mean time to death (2371.7 days) while those in
stage 1 has the lowest mean time to death (2022.5 days). Those who are under ART have higher
mean time to death of 2363.3 days while those that are not under ART have lower mean time to
death of 1435.1 days. Patients with CD4 count ≥ 200 have higher mean time to death (2327.8 days)
while those with CD4 Count < 200 have lower mean time to death (2147.4 days). Patients in the
weight category of 50 – 74 kg have higher mean time to death (2357.9 days), while those in the
weight category of 25 – 49 kg have lower mean time to death. In the age category and number of
medication category, the mean times to death were not computed because no event (death) was
observed in the above 59 years and 50 – 74 and ≥ 75 categories, respectively. The probab ility of
survival in these categories is 1.
• Log-Rank Test
The Log Rank test was employed to tests the hypothesis that there is no significant
difference in survival times between the factor categories at all time points in the study. The test
results for all factor categories in this study are summarized in Table 4.2 below.

1. From Table 4.2, it could be seen that significant differences do not exist among the
categories of the factors gender, marital status and age since their p-values (0.730, 0.459
and 0.245, respectively) are greater than the standard level of significance of 0.05. On the
other hand, significant differences are seen to exist among the categories of factors WHO
Stage, ARTs entry, CD4 Count, weight and number of medication with p-values 0.000 (<
0.001), 0.000 (< 0.001), 0.014, 0.001 and 0.000 (< 0.001), respectively.
2. Hazard Functions
One feature of the Kaplan-Meier procedure is the hazard function. The hazard plot presents
the risk of reaching the endpoint (death). In this study, hazard plots are presented for the
various factor categories considered.
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•

From Figure 4.9, it can be observed that the risk of dying does not differ with gender. The
risk is higher in males than in females in the first year but reduces in both sexes as time
increases.

•

In Figure 4.10, it is observed that the risk of dying increases with time for all categories of
the marital status, though it is higher among the married.

•

In Figure 4.11, the risk of dying is high for patients with CD4 count < 200.
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•

In Figure 4.12, the risk of dying is higher for patients of weight less than 34 kg, followed by
patients of weight 35 – 44 kg.

1. In Figure4. 13, the risk of dying is higher for patients who have taken less than 25 times the
number of medications. No risk is observed for patients who have taken 50 or more number
of medications.
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2. It is clear from the plot that the risk of dying is higher in the age category of 15 – 29 years
and 30 – 44 years in the early years in the study. The risk in the age interval 45 – 59 years
becomes higher after four and half years. However, no risk is observed in the age 60 years
and above.

3. It is clear from Figure 4.15 that the risk of dying is higher among patients who do not take
ART.

•
•
•

In Figure 4.16, it is clear that those in the WHO Stage 1 have higher risk of dying, followed
by those in stage 3, then those in stage 2. Those in stage 4 have lower risk of dying.
Cox’s Regression
The Cox’s Regression procedure is useful for modelling the time to a specified event, based
upon the values of given covariates. The central statistical output is the hazard ratio. In this
study, the covariates that are useful in predicting the event are gender, marital status, WHO
Stage, ARTS Entry, CD4 Count, Weight, Number of Medication and Age. The results are given
in Table 4.3 below
editornirajournals@gmail.com
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•

•

•

•

Using Cox’ regression to test hypothesis that H O = There is no evidence of a greater risk of
death between variables at different levels and the reference category and H i = There is
evidence of a greater risk of death between variables at different level and the reference
category. Comparing the result with standard significance level of 0.05, the study revealed
that for gender, marital, WHO clinical stages, number of medication, age and weight at
different level have p-values greater than the standard level of significance of 0.05. This
means that we accept Ho and conclude that there is no evidence of a greater risk of death
between variables at different level and the reference category. While for CD4 count and

ARTS their p-values is less than the standard level of significance of 0.05, therefore we
rejects HO and conclude that there is evidence of a significant difference between the
different level of response or accept Hi. The Exp(β) value is 2.861 which means that the risk
of death in patients with CD4 count less than 200 is 2.861 times those patients with CD4
count greater than 200 and the Exp(β) value is 0.152 which means that the risk of patients
on ARTs is 0.152 times those not on ARTs respectively.
SUMMARY
A total of 2021 patients were included for this study, comprising 1186 females (58.7%) and
835 males (41.3%). Total of 59 (2.9%) patients were reported dead within the period of
study while 1962 (97.1%) were censored. The study revealed that the greatest number of
deaths took place in the first 1 year of admission/follow up of patients and after initiation of
ART treatments, it was also observed that the proportion of patients surviving is high (>
90%) and was increases with time. From among the variable included in the study, female
HIV-positive patients had short survival time to live compare to male with majority of
deaths occurs among the married people most especial those with CD4 count less than 200,
weight less than 45 kg, taken less than 25 medications, sexually active age between 1544years and WHO clinical stage one.

RECOMMENDATIONS
Free antiretroviral treatment will significantly improve the survival of HIV/AIDS patients. A
lower level of mortality was detected among the patients on antiretroviral treatment in
UMTH.
Earlier initiation of antiretroviral treatment is likely to have achieved better survival effects.
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•

•

Provision of nutritional support and strengthening of the food by prescription initiative and
counselling of patients for early presentation to treatment is recommended.
Contribution to the Knowledge
The study revealed a higher mortality in WHO stage one contrary to other studies that
reveal higher mortality in among other stages; this could be due to concomitant diseases or
side effects of initiation of the drugs, depressive illnesses of knowing they are HIV positive
or due to non adherence to medication.

REFERENCES
1. May M Boulle A,Phiri S,Messou E, Myer L,Wood R (2010), “prognosis of patients with
HIV-1infection starting antiretroviral therapy in sub-saharan Africa” :A collaborative
analysis of scale –up programmes. Lancet;376:449-57.
2. Mageda K Leyna GH, Mmnbega EJ (2012). “ High initial HIV/AIDS –related mortality and
–its predictors among patients on antiretroviral therapy in the Kagera region on
Tanzania” .A Five years retrospective cohort study.AIDS Restreat,2012:843598.
3. Gupta A, Nadkarni G,Yang WT ,Chandrasekhar A, Gupta N. Bisson GP, (2011). “Early
mortality in adults initiating antiretroviral therapy (ART) in low and middle –income
countries (LMIC)” :A systematic review and meta analysis.PLoS one;6e28691.
4. Boulle A, Van Cutsem G, Hilderbrand K, Cragg C ,Abraham M,MatheeS, (2010). “Seven
years experience of a primary care antiretroviral treatment programme in khayelitsha”,
South –Africa .AIDS,24:563-72
5. Comell M , Grimsrud A, Fairall L ,Fox MP, Van Cutsem G ,Giddy J,(2010). “ Temporal
change in programme outcomes among adult patients initiating antiretroviral therapy
across South –Africa” ,.AIDS;24:2263-70
6. World Health Organization (2010) . “Antiretroviral therapy for HIV infection in Adult and
adolescent :recommendation for a public health approach” . rev. WHO press ;
7. World Health Organization (2010) . “Antiretroviral therapy for HIVinfection in adult and
adolescents: recommendation for a public health approach” . rev. WHO Press ;
8. Ministry of Health (MOH) (2012). “Natrional AIDS Council” .Zambia Country report ..
9. Johannessen A, Naman E, Ngowi BJ (2008) “predictors of mortality in HIV –infected
patients starting antiretroviral therapy in a rural hospital in Tanzania” . BMC infect
Dis.;22(8):52-62
10. Pavlova –McCalla E,Trepka MJ, Ramirex G ,Niyonsenga T (2012) . “Socioeconomic status
and survival of people with human immunodeficiency virus infection before and after the
introduction of highly
active antiretroviral therapy “: A Systematic literature
review.JAIDS Clin Res ;3:1-19.
11. Dowdy DW, Geng EH , Christopoulos KA, Khan JS , Hare CB , Wlodarczyk D , (2011)
“Mortality among antiretroviral –eligible patients in urban public clinic” J. Acquire
immune Defic Syndr ;57 :297-300.

editornirajournals@gmail.com

13

