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Abstract: HIV epidemic in Sudan is low with prevalence of 0.3% among general population. The prevalence is higher 

among key population such as female sex workers and men having sex with men. Thirty percent of the estimated people living 

with HIV know their status, and 50% were on care by the end of 2016. Attrition rate in Sudan was highest in first 6 months, it 

was around 60% in 2014. This paper intends to conduct survival analysis for HIV/AIDS and investigate factors determining it, 

in Khartoum state, 2017. The study is retrospective cohort, facility based using data from the clinical records of adult 

HIV/AIDS patients who were enrolled in anti-retroviral therapy in Khartoum state between January and December 2015. Cox 

regression and Kaplan-Meier analyses were performed to examine factors that influence time to death and survival over time. 

Total of 547 people living with HIV on antiretroviral therapy- ART from all ART centres in Khartoum states during 2015 were 

included in the study, data collection and compilation was conducted in October 2017. The retention rate was (45.3%), AIDS 

related mortality rate was (9.9%), and lost to follow up rate was (37.1%). Cox regression model for mortality indicated 

significant association between survival and the following parameters: the functional status at start of ART (Hazard ratio - HR 

4.765), alcohol use has (HR: 4.392), and world health organisation clinical stage at start of ART (HR: 1.859), all had negative 

impact on survival and increased risks for mortality. Literacy level status reduces mortality and increases survival time, as 

(HR: 0.338) and adherence to CTX (HR: 0.013). The study concluded that average survival time is significantly associated 

literacy level, duration between diagnosis and initiation of ART, functional status at start of ART, WHO stage at start of ART, 

and adherence to CTX. It is recommended that care providers showed modify existing follow up mechanisms to ensure 

provision of needed care to the patients with the identified determinants. In addition, the National HIV Guidelines should 

emphasize shortening the duration between diagnosis and linkage to care and early initiation of ART. 
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Functional Status, Initiation of ART, World Health Organization Clinical Stage 

 

1. Introduction 

Background: The HIV and AIDS are considered among 

major issues in global agenda, as indicated in both the MDGs 

and SDGs. UNAIDS indicated that the epidemic trend is 

changing, as both new infection rates and AIDS related 

deaths were declining [1]. In 2016, globally the total number 

of PLHIV was estimated at 36.7 million, and AIDS related 

deaths were estimated at one million on 2016 [1]. HIV in 

Sudan is classified as low epidemic, by 2016 the estimated 

number of PLHIV was 56000, new infections were 5000, and 

AIDS related deaths were 3000 [1]. HIV in Sudan 
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disproportionately affect key population at higher risk of 

infection [2]. The national responses is guided by the HIV 

strategic plan, the main donor is GFATM. There are total of 

37 ART centres and 262 counselling and testing centres 

distributed across Sudan [3]. 

Sudan National ART Treatment Guidelines adopted the 

WHO 2015 updates that ART should be initiated in all adults 

living with HIV regardless of clinical stage and at any CD4 

cell count, and all adults with severe or advanced HIV 

clinical disease (WHO clinical stage III or IV) and adults 

with CD4 count ≤350 cells/mm
3
 should be prioritised [3, 4]. 

Mortality analysis study conducted in Sudan for patient 

cohort enrolled in ART in 2014, indicated that AIDS related 

deaths and the lost to follow up-LTFU rates were higher in 

the first six months of initiation of ART. The study showed 

that female sex, literacy, good functional status at of start of 

ART all were associated with better treatment outcomes [5]. 

A retrospective cohort study conducted in Debre Markos 

Referral Hospital, Ethiopia, indicated that 32% of deaths 

occurred in the first 12 months. Male sex and adherence to 

Cotrimexazole showed better survival rate. Additionally it 

showed that ambulatory and bed ridden functional status, 

poor adherence to ART and advanced WHO clinical stage 

were significant predictors of mortality [6]. Similar study 

was conducted in a rural hospital in Tanzania resulted in 

higher mortalities rates during the first three months of 

treatment. The study also indicated that severe anaemia 

(adjusted Hazard ration 9.2), severe malnutrition (adjusted 

hazard ratio at 2.12) were strong independent predictors of 

mortality [7]. 

A prospective mortality analysis study conducted in South 

east Uganda showed that Low baseline CD4 count, low body 

weight, advanced clinical condition (WHO stages III and IV), 

not being on cotrimoxazole prophylaxis and male gender 

were associated independently with increased mortality [8]. 

The evaluation of Sudan HIV national strategic plan 

indicated that treatment outcome for the cohort analysis for 

2016, PLHIV alive at end of 12 month of treatment were 

66%, those alive at 24 month of treatment were 63%, and at 

60 months only 52%. The 2016 cohort analysis showed 

increased proportion of survival compared to the situation in 

2011, where at 60 month of treatment the survival rate was 0% 

[3]. Sudan National AIDS control program HIV test-treat-

retain cascade analysis conducted in 2013 showed that 41% 

of the estimated number of PLHIV were in need of care, and 

only 9% of diagnosed of PLHIV whom are in need of 

treatment were enrolled in treatment [9]. 

In order to improve treatment outcomes and reduce deaths 

associated with AIDS, the existing services should be 

responsive to the major determinants of survival. This paper 

intends to study the survival in 2017 for HIV/AIDS and its 

determinants among PLHIV enrolled in ART during 2015, in 

Khartoum state, 2017. As Khartoum represent s around 17% 

of the total PLHIV in Sudan, the outcome of this study would 

contribute in shaping the response to the major determinants 

of HIV survival in Khartoum state as well as which if 

managed to be addressed well; will have great implication 

over the whole of Sudan. 

2. Methods 

2.1. Study Design 

Observational, analytical, retrospective non-concurrent 

cohort study, both facility based and community based study. 

2.2. Study Area 

Khartoum state which is the capital of Sudan, it’s the most 

populous city in Sudan with census of 5,274,321 [10]. It is 

one of the 18 states of Sudan. There are 7 ART centres in 

Khartoum (Omdurman teaching hospital, Khartoum 

dermatology and venereal disease hospital, Bahri teaching 

hospital, Police hospital, Military hospital, Elban Jadid 

hospital, and Bashir hospital.). The ART centers are 

distributed within Khartoum state in different cities and are 

located with the secondary level hospitals. Khartoum acts as 

referral center for the whole of Sudan, majority of initial 

diagnosis occurs in Khartoum health facilities. 

2.3. Study Population 

The included PLHIV who were enrolled in ART in the 

period between January and December 2015 in Khartoum 

seven ART centres. 

2.4. Inclusion and Exclusion Criteria 

Eligibility to be included in the study were all PLHIV, 

who enrolled in ART in the period between January and 

December 2015, in the public facilities in Khartoum state 

including those who were missed or lost to follow up were 

traced to be interviewed. The exclusion criteria was those 

deceased PLHIV who died for reason not related to 

HIV/AIDS. 

2.5. Sample Size 

The total number of patients who were enrolled in ART 

during 2015 was 547 as confirmed by the by state ministry of 

health and the seven ART centres in Khartoum state, were 

included in the study. 

2.6. Study Variables 

Biographic & socioeconomic variables, WHO stage at start 

of ART, TB status, duration between diagnosis and 

enrolment in ART, treatment outcome, cause of death, time 

until outcome of treatment. 

2.7. Data Sources and Collection 

The data was collected from the seven ART centres in 

Khartoum state, all eligible patients’ records were retrieved, 

arranged by month of initiation of ART, and the study 

variables were collected from the patients’ records in to the 

compilation sheet. Based on the distribution of the treatment 

outcomes, study participants were stratified. Those who were 
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lost to follow up were interviewed through phone, using a 

pretested structured questionnaire. Those deceased, their 

family member were contact through phone to conduct verbal 

autopsy. Total of seven data collectors were trained on the 

methodology and data collection tools, the training was in 

conducted in faculty of medicine university of Khartoum, in 

August 2017. Data collection was completed in two months. 

2.8. Data Quality Assurance 

Regular supervision and spot check during data collection 

was made by the principal investigator, the compilation sheet 

was shared on daily bases with the principal investigator for 

cleaning and quality assurance. 

2.9. Data Analysis 

Initial analysis was done using Microsoft excel 2013, 

descriptive and inferential statistic, including survival 

analysis was done using SPSS version 20. Association 

between the outcomes and the baseline variables were 

performed using chi square test, with P. Value at 0.05. 

Logistic regression analysis was performed to estimate the 

direction and magnitude of the association between 

individual variables and the outcome. Survival analysis was 

conducted to measure the average survival time since 

initiation of ART, the average time until lost to follow up, 

and the average time for retention in care. The data was 

described in average time, and survival functions were 

presented by the survival curves. Comparison between the 

different strata within each variable was conducted to those 

with significant findings, for both the average time till event 

and the behavior of the survival curve. Cox regression 

analysis was conducted to variables which showed 

significant association with different treatment outcomes to 

measure the hazard ratios, and it is association with the 

treatment outcome. 

3. Results 

Total number of patient records included in the study 

was 547. The male sex represented 59.4%, and females 

were 40.6%. The average age for female and male were 38 

and 35 years respectively, where 80.3% of the respondents 

were between 20 and 49 years old and 3.3% of the patients 

were less than nine years old. Regarding the marital status, 

33.1% were married, 16.1% were single, 8% were 

divorced, and 2.9% were widowed. Literacy rate was 66%, 

and information was not available for 17.7%. Employment 

rate was 45.5%. Regarding alcohol use, 75.9% indicated 

no use, 0.9% were habitual alcohol drinkers, 0.5% social 

drinkers, while 22.7% of the records showed no 

information on alcohol intake. While 49.5% of study 

participants were enrolled in ART in the first 30 days, the 

average duration between diagnosis and initiation of ART 

was 5.57 months. The eligibility criteria for initiating 

ART was missing in 95.6% of patients records. The WHO 

staging at start of ART was mostly stage three 70.9%, 

followed by 12.4% in stage four, 8.8% stage one and only 

5.9% stage two. The functional status at start of ART for 

patients who were working was 71.1%, ambulant were 

22.5%, and those bedridden were 2.2%. Records were 

missing for 4.2%. 

Table 1. Socio demographic charactaristics, baseline clinical and functional status, and adherence to CTX. 

Variable number percentage 

sex 
male 325 59% 

female 222 41% 

literacy 
Literate 361 80% 

illiterate 89 20% 

Employment status 
employed 222 51% 

un employed 214 49% 

alcohol intake 
habitual alcohol 8 2% 

no alcohol use 415 98% 

marital status 

single 88 27% 

married 181 55% 

divorced 44 13% 

widowed 16 5% 

WHO stage at start of ART 

WHO stage I 48 9% 

WHO stage II 32 6% 

WHO stage III 388 72% 

WHO stage IV 68 13% 

Functional status at start of ART 

working 389 74% 

ambulant 123 23% 

bedridden 12 2% 

TB status 
TB Pulmonary smear positive 119 27% 

Not a TB case 320 73% 

CTX status 
adherent to CTX 499 97% 

Not adherent to CTX 13 3% 

 

The verified treatment outcome at the time of study was 

45.3% on care, 9.9% dead, 7.7% transferred out, and 37.1% 

true lost to follow up. 

The average survival time since initiation of ART till the 
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end of study which was June 2017, was 116·232 weeks (95% 

CI 112·729 – 119·735 weeks), in months it was 27.33. The 

survival curve in general showed drop at the first 10 weeks of 

initiation of ART, with cumulative survival function for the 

first year of initiation of ART was 0.9. Majority of the deaths 

occur during the first 13 weeks after initiation of treatment. 
 

 

Figure 1. Survival function. 

Average survival time for the first year since initiation of 

ART was 47.718 week (95% CI 46.509 - 48.928). Death rate 

in the first year was 8%. The average survival time by the 

end of the second year of initiation of ART to 2015 cohort 

was 93.814 weeks (95% CI 91.129 - 96.499). Death rate by 

the end of the second year of initiation of ART was 9%. 

Survival time was significantly longer among those literate, 

those who do not drink alcohol, on Cotrimoxazole, ambulant 

and working functional status, WHO clinical stage one and 

two and time between diagnosis and initiation of ART. The 

sex differences, marital statuses, age groups and employment 

status, did not show statistically significant effect on average 

survival time. 

Table 2. Distribution of treatment outcome, average survival time by the first and second year since initiation of ART. 

Variables 

Treatment outcome in the 

first year of initiation of ART 

survival analysis by the first year of initiation of ART 

mean survival time in week 95% Confidence Interval 

P.value 
Death (%) Alive (%) Estimated mean 

Std. 

Error 

Lower 

Bound 

Upper 

Bound 

Sex 
male 9.85% 90.15% 48.13 0.76 46.64 49.63 

.979 
female 9.91% 90.09% 47.11 1.05 45.05 49.17 

literacy 
yes 6.65% 93.35% 49.25 0.61 48.03 50.46 

.000* 
no 16.85% 83.15% 44.14 2.11 39.99 48.28 

Employment 
employed 8.56% 91.44% 49.02 0.83 47.38 50.66 

.724 
unemployed 7.94% 92.06% 48.04 0.93 46.21 49.88 

Alcohol Use 
habitual 25.00% 75.00% 37.2 8.90 19.80 54.69 

0.034* 
no use 8.67% 91.33% 48.39 0.65 47.11 49.68 

marital status 

single 7.95% 92.05% 49.66 1.13 47.44 51.88 

.476 
married 11.60% 88.40% 46.54 1.22 44.14 48.95 

divorced 15.91% 84.09% 45.36 2.76 39.94 50.79 

widowed 12.50% 87.50% 45.81 4.04 37.88 53.75 
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Variables 

Treatment outcome in the 

first year of initiation of ART 

survival analysis by the first year of initiation of ART 

mean survival time in week 95% Confidence Interval 

P.value 
Death (%) Alive (%) Estimated mean 

Std. 

Error 

Lower 

Bound 

Upper 

Bound 

WHO stage at 

start of ART 

Stage I 0.00% 100.00% 
Stage I, II 50.63 0.89 48.86 52.40 

0.044* 
Stage II 9.38% 90.63% 

Stage III 10.05% 89.95% 
stage III, IV 47.24 0.707 45.86 48.63 

Stage IV 14.71% 85.29% 

Functional 

status at start of 

ART 

working 4.11% 95.89% 50.56 0.437 49.70 51.42 

0.000* ambulant 26.83% 73.17% 39.24 2.067 35.19 43.30 

bedridden 25.00% 75.00% 36.05 7.631 21.09 51.01 

TB 
TB 8.40% 91.60% 48.20 1.359 45.54 50.87 

.729 
not TB 10.31% 89.69% 47.69 0.791 46.14 49.24 

CTX 
on CTX 9.22% 90.78% 47.89 0.629 46.66 49.13 

0.004* 
not on CTX 23.08% 76.92% 41.40 8.508 24.73 58.08 

 

Cox regression model for mortality significantly confirmed 

that the functional status at start of ART (hazard ration HR 

4.765 time higher among those bed ridden and ambulant 

compared to working). The hazard with Alcohol use 4.392 

higher compared those who do not. WHO clinical stage III 

and IV at start of ART has hazard of 1.859 times higher 

compared to stage I and II. 

Being literate was significantly associated with longer 

survival time compared to illiteracy, the hazard ratio HR was 

0.338. Adherence to cotrimexazole followed the same 

manner (HR: 0.013). 

Table 3. Results of Cox regression analysis, for each variable individually. 

Independent variables B Sig. Exp(B) 
95.0% CI for Exp(B) 

Lower Upper 

Sex 0·001 0·998 1·001 0·581 1·722 

Literacy - 1·086 0·001* 2·962 1·553 5·652 

Employment -0·131 0·696 0·878 0·456 1·689 

Alcohol -0·740 0·042* 0·477 0·234 0·974 

CTX 1·480 0·013* 4·393 1·360 14·190 

Functional status at start of ART 1·561 0·000* 4·765 3·197 7·104 

WHO clinical stage at start of ART 0·620 0·009* 1·859 1·171 2·951 

Initiating ART in first month of diagnosis 

versus more than one month 
-0·795 0·006* 0·452 0·256 0·796 

 

4. Discussion 

Death rate in this study [9%] was similar to the rate in 

Ethiopia [11] which was around 10.3%. Survival probability 

was higher than countries in sub-Sahara such as Cameroon 

which had survival probability of 77% at first year on 

initiation of ART [12], this can be justified by the lower 

burden of disease that affects Sudan compared to other Sub 

Saharan countries. 

The average survival time in the first year after initiation 

of ART was (47.718 week) was longer compared to 2014 

mortality analysis in Sudan (35.99 weeks) [5], this can be 

explained by the increased engagement of the PLHIV in the 

national response including activation of adherent supporters 

by MoH, such as including adherent supporters and PLHV 

peer educators, in addition to the socio economic impact 

mitigating measures targeting the PLHIV in addition to 

activation of ART active tracing of patients who were lost to 

follow up [3]. 

Majority of deaths occurred in the first three months of 

initiation of ART, which can be attributed to the advanced 

disease stage at time of initiation; as majority of the patients 

were at WHO clinical stage III and IV at time of initiation. 

The literature indicated that the advanced disease stage, the 

delayed the immune response to the ART. This finding is 

similar to what was reported in similar other studies [11, 13 - 

15] 

Moreover, the average survival time for non-alcohol users 

is longer than those who use alcohol. This is consistent with 

what is reported in the literature. Alcohol use is known to 

negatively impact individual’s health condition. The impact 

is increased with the infection with HIV, contributing to poor 

health seeking behaviours, reducing adherence to ART, and 

poor treatment outcomes [11, 23 - 25]. 

The WHO staging at start of ART showed significant 

association with survival, as those at stage III and IV had 

shorter average survival time compared to those at stage I 

and II. In addition, the functional status at start of ART 

significantly associated with shorter survival time was among 

bedridden PLHIV compared to ambulant and working study 

participants. This can be explained by poor immunologic 

response mainly failure to restore CD4 cells to 500 cells/µL 

despite being virally supressed [29]. Both findings were 

consistent with previous studies [11– 14]. 

Early initiation of ART in the first 30 days from diagnosis 

showed longer survival time compared to those whom ART 

was later initiated, as early initiation is associated with 

increased viral suppression [26, 29]. This was consistent with 

similar studies from China [27], and Uganda [28]. 
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5. Conclusion and Recommendation 

Average survival time for the first year is relatively longer. 

The following were identified as determinants of shorter 

survival time within the first year since initiation of ART: 

illiteracy, alcohol consumption, initiation of ART more than 

one month after diagnosis, advanced WHO clinical staging 

(III & IV), bedridden functional status, and poor adherence to 

CTX. 

It is recommended that care providers showed modify 

existing follow up mechanisms to ensure provision of needed 

care to the patients with the identified determinants. In 

addition, the national HIV guidelines should intensify its 

effort towards shortening the duration between diagnosis and 

linkage to care and early initiation of ART. 

 

References 

[1] Idrees HMH. HIV Mortality Study 2014_Final_ReportOct 
15th 2016. Khartoum Sudan; 2016. 

[2] Unaids. UNAIDS Data Book 2017 [Internet]. 1st ed. 
Programme on HIV/AIDS. Geneva- Switzerland: UNAIDS 
Joint United Nations Programme on HIV/AIDS; 2017. 1-248 
p. Available from: 
http://www.unaids.org/sites/default/files/media_asset/2017072
0_Data_book_2017_en.pdf 

[3] Yousif PMEA, Abdelrahim MS, Health M of. 2016-05-30 
IBBS 2015 Report_ Formatted. Khartoum Sudan. 

[4] Dr Arlette Campbell White TL, Mr Joost Hoppenbrouwer, 
Prof Samira Abd Elrahman, Armstrong. MR, Izaldine Elamin, 
Dr Mohammed Mustafa. Independent Evaluation of Sudan ’ s 
National HIV Programme 2010-2016. Khartoum Sudan; 2016. 

[5] World Health Organization. Guidelines Guideline on When To 
Start Antiretroviral Therapy and on Pre-Exposure Prophylaxis 
for Hiv. World Health Organization. 2015. 

[6] Abebe N, Alemu K, Asfaw T, Abajobir AA. Survival status of 
hiv positive adults on antiretroviral treatment in Debre Markos 
Referral Hospital, Northwest Ethiopia: Retrospective cohort 
study. Pan Afr Med J. 2014. 

[7] Johannessen A, Naman E, Ngowi BJ, Sandvik L, Matee MI, 
Aglen HE, et al. Predictors of mortality in HIV-infected 
patients starting antiretroviral therapy in a rural hospital in 
Tanzania. BMC Infect Dis. 2008. 

[8] Amuron B, Levin J, Birunghi J, Namara G, Coutinho A, 
Grosskurth H, et al. Mortality in an antiretroviral therapy 
programme in Jinja, south-east Uganda: A prospective cohort 
study. AIDS Res Ther. 2011. 

[9] Ministry of Health. HIV Test, Treat and Retain Cascade 
Analysis in Sudan 2013 (draft). Khartoum Sudan; 2013. 

[10] SSCCSE C. 5 Th Sudan Population and Housing Census ‐ 
2008 Priority Results. Presidency. 2009; (April 2009). 

[11] Alemu AW, Sebastián MS. Determinants of survival in adult 
HIV patients on antiretroviral therapy in Oromiyaa, Ethiopia. 
Glob Health Action. 2010. 

[12] Sieleunou I, Souleymanou M, Schönenberger AM, Menten J, 

Boelaert M. Determinants of survival in AIDS patients on 
antiretroviral therapy in a rural centre in the Far-North 
Province, Cameroon. Trop Med Int Heal. 2009. 

[13] Bhatta L, Klouman E, Deuba K, Shrestha R, Karki DK, 
Ekstrom AM, et al. Survival on antiretroviral treatment among 
adult HIV-infected patients in Nepal: a retrospective cohort 
study in far-western Region, 2006–2011. BMC Infect Dis 
[Internet]. 2013; 13 (1): 604. Available from: 
https://doi.org/10.1186/1471-2334-13-604 

[14] Stringer JSA, Zulu I, Levy J, Stringer EM, Mwango A, Chi 
BH, et al. Rapid scale-up of antiretroviral therapy at primary 
care sites in Zambia: Feasibility and early outcomes. J Am 
Med Assoc. 2006. 

[15] Siegfried N, Uthman OA, Rutherford GW. Optimal time for 
initiation of antiretroviral therapy in asymptomatic, HIV-
infected, treatment-naive adults. Cochrane Database Syst Rev 
[Internet]. 2010 Mar 17 [cited 2018 Sep 21]; (3). Available 
from: 
http://doi.wiley.com/10.1002/14651858.CD008272.pub2 

[16] Motazedian N, Sayadi M, Afsar Kazerooni P, Sabet M. Gender 
Differences in Progression to AIDS and Death After HIV 
Diagnosis. Shiraz E-Medical J [Internet]. 2014 Nov 23; 15 (4). 
Available from: 
http://emedicalj.neoscriber.org/en/articles/20412.html 

[17] Koenig SP, Bornstein A, Severe K, Fox E, Dévieux JG, Severe 
P, et al. A Second Look at the Association between Gender and 
Mortality on Antiretroviral Therapy. PLoS One [Internet]. 
2015 Nov 12; 10 (11): e0142101. Available from: 
https://doi.org/10.1371/journal.pone.0142101 

[18] Cornell M, Schomaker M, Garone DB, Giddy J, Hoffmann 
CJ, Lessells R, et al. Gender Differences in Survival among 
Adult Patients Starting Antiretroviral Therapy in South Africa: 
A Multicentre Cohort Study. PLoS Med. 2012. 

[19] Hawkins C, Chalamilla G, Okuma J, Spiegelman D, 
Hertzmark E, Aris E, et al. Sex differences in antiretroviral 
treatment outcomes among HIV-infected adults in an urban 
Tanzanian setting. AIDS. 2011. 

[20] DeSilva MB, Merry SP, Fischer PR, Rohrer JE, Isichei CO, 
Cha SS. Youth, unemployment, and male gender predict 
mortality in AIDS patients started on HAART in Nigeria. 
AIDS Care - Psychol Socio-Medical Asp AIDS/HIV. 2009. 

[21] Javalkar P, Prakash R, Isac S, Washington R, Halli SS. An 
Estimation of Mortality Risks among People Living with HIV 
in Karnataka State, India: Learnings from an Intensive 
HIV/AIDS Care and Support Programme. PLoS One 
[Internet]. 2016 Jun 2; 11 (6): e0156611. Available from: 
https://doi.org/10.1371/journal.pone.0156611 

[22] Bajpai R, Chaturvedi H, Jayaseelan L, Harvey P, Seguy N, 
Chavan L, et al. Effects of Antiretroviral Therapy on the 
Survival of Human Immunodeficiency Virus-positive Adult 
Patients in Andhra Pradesh, India: A Retrospective Cohort 
Study, 2007-2013. J Prev Med Public Health. 2016. 

[23] Altice FL, Kamarulzaman A, Soriano V V, Schechter M, 
Friedland GH. Treatment of medical, psychiatric, and 
substance-use comorbidities in people infected with HIV who 
use drugs. Lancet [Internet]. 2010; 376 (9738): 367–87. 
Available from: 
http://www.sciencedirect.com/science/article/pii/S0140673610
60829X 



124 Rania Hassan Abdelgafour Hassan et al.:  Survival and Mortality Analysis for HIV Patients in Khartoum State, Sudan 2017  

 

[24] Azar MM, Springer SA, Meyer JP, Altice FL. A systematic 
review of the impact of alcohol use disorders on HIV 
treatment outcomes, adherence to antiretroviral therapy and 
health care utilization. Drug and Alcohol Dependence. 2010. 

[25] Biadgilign S, Reda AA, Digaffe T. Predictors of mortality 
among HIV infected patients taking antiretroviral treatment in 
Ethiopia: A retrospective cohort study. AIDS Res Ther. 2012. 

[26] Ford N, Migone C, Calmy A, Kerschberger B, Kanters S, 
Nsanzimana S, et al. Benefits and risks of rapid initiation of 
antiretroviral therapy. AIDS [Internet]. 2018 Jan 2; 32 (1): 17–
23. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5732637/ 

[27] Su S, Li S, Li S, Gao L, Cai Y, Fu J, et al. Gaps in the 

Continuum of HIV Care: Long Pretreatment Waiting Time 
between HIV Diagnosis and Antiretroviral Therapy Initiation 
Leads to Poor Treatment Adherence and Outcomes. Biomed 
Res Int. 2016. 

[28] Ssebunya R, Wanyenze RK, Lukolyo H, Mutto M, Kisitu G, 
Amuge P, et al. Antiretroviral therapy initiation within seven 
days of enrolment: outcomes and time to undetectable viral 
load among children at an urban HIV clinic in Uganda. BMC 
Infect Dis [Internet]. 2017 Jun; 17 (1): 439. Available from: 
https://doi.org/10.1186/s12879-017-2550-2 

[29] Wilson EMP, Sereti I. Immune Restoration After 
Antiretroviral Therapy: The Pitfalls Of Hasty Or Incomplete 
Repairs. Immunol Rev. 2013. 

 


