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Abstract
Background: Kidney disease burden is raising worldwide, raising a need to closely monitor high risk
populations for swift response. However, there is limited data on the prevalence of abnormal kidney
function and outcomes among patients admitted at regional referral health facilities in Uganda which are
the �rst points of care for most patients in the country. We determined the prevalence of abnormal kidney
function and 90-days outcomes among patients admitted on medical ward of Masaka Regional Referral
Hospital. 

Methods: This was a prospective study conducted among adult patients admitted on medical wards
between September 2020 to March 2021. Patients were enrolled if they met the following inclusion
criteria: a) ≥18 years of age, 2) provided written informed consent, 3) had phone contacts to help with
patient follow up. Spot urine sample was collected to assess for proteinuria and a blood sample was
collected to assess serum creatinine levels. Abnormal kidney function was de�ned as decreased
estimated glomerular �ltration rate < 90 ml/minute /1.73m² or proteinuria of ≥1+ on spot urine dipstick.
Estimated glomerular �ltration rate (eGFR) was calculated using the CKD-Epi formula. Patients with
abnormal kidney function were followed up at 90 days post enrollment to determine their outcomes.

Results: Were enrolled 357 patients. The overall prevalence of abnormal kidney function was 32.8%
(117/357), 08 (2.2%) patients having proteinuria alone, 68 (19.1%) having decreased eGFR alone, and 41
(11.5%) having both proteinuria and decreased eGFR. The median age of 117 patients with abnormal
kidney function was 52 (IQR 39-70) years and majority were males (54.7%). Of the 117 patients with
abnormal kidney function, 108 were followed up to 90-days. The 90 days mortality was 69.4% (75/108),
and 13.0% (14/108) had progressed to chronic kidney disease.

Conclusions: The prevalence of abnormal kidney function was high and the many had adverse outcomes
including death and progression to chronic kidney disease. To reduce on these adverse outcomes,
patients at risk or with abnormal kidney function may bene�t from basic screening and use of
management protocols for kidney disease. 

Background
The burden of kidney disease is rising worldwide, with estimates in 2017 at 29.5% compared to the 19.7%
in 2007 (1).  Mild abnormalities in kidney structure and function are associated with increased risk for
complications & mortality (2). Abnormal kidney function may present as acute kidney injury (AKI), acute
kidney disease and disorders (AKD) or as chronic kidney disease (CKD). Kidney failure is end-stage of AKI
,AKD or CKD requiring treatment by dialysis or transplantation (3, 4). Therefore, early screening and
identi�cation of patients at risk or with early abnormal kidney function allows prompt management of
patients before development of kidney failure related complications and mortality.

In Uganda, the general burden of kidney disease is not well documented, however, a few studies
evaluating kidney function have been conducted in different settings including outpatient clinic settings
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(5), community-based setting (6) and among special populations at high risk of abnormal kidney
function (7, 8). These studies have shown a generally high burden of abnormal kidney function in these
settings. However, no studies have estimated the magnitude of abnormal kidney function and outcomes
among patients admitted to regional referral hospitals in Uganda. Appreciating the burden in regional
referral hospitals is important as this is the �rst point and sometimes the only point of care for most
patients in the country. This study estimated the prevalence of abnormal kidney function and 90-days
outcomes among patients admitted on medical wards of Masaka Regional Referral Hospital (RRH).

Methods

Study design and setting:
This was a prospective study conducted among adult patients admitted on the medical wards of Masaka
RRH. This is the largest government hospital in Masaka district, which is located in south central Uganda.
The hospital provides both preventive and curative services for over two million people. This hospital has
330 bed capacity with the medical wards using up over 21% of the hospital beds. Medical wards admit
patients with various medical conditions including but not limited to anemia, liver cirrhosis, heart failure,
malaria, diabetes mellitus and hypertensive disorders. The hospital has no specialized nephrology clinic;
however, it runs a daily general medical outpatient clinic, hypertension and diabetes mellitus clinics at
least once a week. 

Study population and procedures: 
All adult patients admitted to the medical wards of Masaka RRH between September 2020 and November
2020 were consecutively screened for eligibility to join the study. Patients were enrolled if: 1) were aged
18 years and above; 2) were admitted on medical wards for at least 24 hours; 3) provided written
informed consent. Patients were excluded if they had no phone contacts to allow follow-up. A detailed
questionnaire was administered to all enrolled patients by study personnel. The questionnaire captured
information on demographics and risk factors for disease. A venous blood sample and a midstream spot
urine sample were collected from all patients using aseptic techniques. Approximately 4mls of venous
blood was drawn from each patient into a syringe then placed into a red top vacutainer to assess for
serum creatinine. All patients were provided with a sterile urine container and educated brie�y about
provision of 20 mls of early morning mid-stream urine to assess for proteinuria. A follow up phone call
was conducted for all patients meeting the de�nition of abnormal kidney function 90-days following the
baseline assessment. Abnormal kidney function was de�ned as proteinuria of ≥ 1+ or decreased eGFR of
< 90 mls/minute/1.73m².   Patients that were still alive were requested to return to the medical outpatient
clinic for a repeat venous blood sample collection to measure the 90-day serum creatinine and spot urine
dipstick testing for proteinuria. Outcomes of interest at the 90 day follow up included; 1) all-cause
mortality, 2) CKD and, 3) no con�rmed chronic kidney disease. Chronic kidney disease was de�ned as
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decreased eGFR < 60mls/min/1.73m² or proteinuria of ≥+1 both at baseline survey and after 90-days at
follow up. 

Laboratory evaluations
The venous blood collected was centrifuged within one hour of collection to obtain serum. Sample
analysis for serum creatinine was conducted in Masaka RRH laboratory using the Jaffe method traceable
to an isotope dilution mass spectrometry (9). Urine samples were tested within 30 minutes of collection
for proteinuria using a 10-parameter dipstick (Urinspect strips) manufactured by Artron laboratories. 

Data management and statistical analysis
All data was entered into Microsoft o�ce excel database, then exported to STATA version 13 software
package for analysis. Continuous and discrete variables were summarized into means with standard
deviations, medians and interquartile ranges (IQR). Categorical variables were summarized into
frequencies and percentages. The eGFR was calculated using chronic kidney disease Epidemiology
Collaboration (CKD-EPI) creatinine-based equation (10, 11). The prevalence of abnormal kidney function
was calculated as the total number of patients with proteinuria of ≥1+ or decreased eGFR of
<90mls/min/1.73m2, divided by the total number of patients enrolled. 

Proportion of patients who developed chronic kidney disease was calculated as number of patients with
decreased eGFR of < 60mls/min/1.73m² or proteinuria of ≥+1 both at baseline survey and after 90-days
at follow up divided by total number of patients with abnormal kidney function. All-cause mortality at 90
days was calculated as the total number of patients reported as dead divided by the number of patients
with abnormal kidney function who were followed up.  

Results

Characteristics of the study population
Between September and November 2020, a total of 717 patients were screened for eligibility to join the
study, of which 357 (49.8%) were enrolled. Reason for exclusion of the 360 potential patients included
lack of a phone contact to allow follow-up 327/360 (90.8%), age < 18 years 32 (8.9%), and 01 (0.3%)
refused to consent to participate in the study. The median age of the 356 patients enrolled was 47 (IQR
32-63) years, males constituted 52.9%, and majority of had no or only primary education (75.9%). Details
of baseline characteristic are presented in table 1 below.   

Table 1

Characteristics of the study participants                            
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Characteristic Proportions (%)

N=357

 

Age categories: Median (IQR)

           18 – 35 28 (20-31)

           36 – 59 47 (40-52)

           60 years and above 73 (66-80)

Sex   

Female 168 (47.1)

Male 189 (52.9)

Tribe   

Baganda 241 (67.5)

Banyakitara 52 (14.6)

Others¹ 64 (17.98)

Occupation   

Civil/NGO servant 20 (5.6)

Operate business 73 (20.5)

Peasant farmer 177 (49.6)

Unemployed 49 (13.7)

Others² 38 (10.6)

Religion  

Born again and SDA 33 (9.24)

Catholic 202 (56.6)

Moslem 78 (21.9)

Protestant 44 (12.3)

Level of Education   

No education 55 (15.4)

Primary 216 (60.5)

Secondary  65 (18.2)
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Tertiary  21 (5.9)

Marital status   

Divorced/separated 76 (21.3)

Married 148 (41.4)

Single 58 (16.3)

Widow/widower 75 (21.0)

Others¹: Acholi, Iteso, Basoga; Other²: Carpenter, Builder and manual laborer

Prevalence of abnormal kidney function 
Out of 357 patients enrolled, 117 (32.8%) had abnormal kidney function. Details are shown in �gure 1
below. Of the117 participants with abnormal kidney function, 68 (58.1%) had decreased eGFR of <
90mls/minute/1.73m² alone, 8 (6.8%) had proteinuria ≥1+ alone, and 41 (35.1%) had both decreased
eGFR and proteinuria ≥1+. The median age of the 117 patients was 52 (IQR 39-70) years and 64 (54.7%)
were males. Known risk factors of kidney disease among the patients with abnormal kidney function
included: 1) alcohol consumption 48 (41.0%); 2) cigarette smoking 25 (21.4%); 3) known hypertensive 39
(33.3%); 4) known diabetics 22(19.3%); and 5) HIV positive 32 (27.4%). 

90-days outcomes of patients with abnormal kidney
function   
Of the 117 patients with abnormal kidney function, 108 (92.3%) were located at the 90-days follow up
visit with only 9 (7.7%) lost to follow-up. Of the 108 participants located, 75 were reported as deceased
giving an all-cause mortality of 69.4%. A total of 14 (13.0%) patients had CKD and 19 (17.6%) had no
con�rmed CKD suggesting possible resolution of disease. Of the 75 patients that died, 40 (53.3%) had
only decreased eGFR at baseline, 5 (6.7 %) had only proteinuria of ≥1+ at baseline, and 30 (40 %) had
both reduced eGFR and proteinuria of ≥1+ at baseline. 

Of the 14 patients with con�rmed CKD, 06 (42.9%) had only decrease eGFR of < 60mls/minute/1.73m² at
baseline, 01 (7.1%) had only proteinuria ≥1+ at baseline, and 07 (50%) had both decreased eGFR of <
60mls/minute/1.73m² and proteinuria ≥1+ at baseline.   

Discussion
As the overall burden of kidney disease increases, there is a need for increased screening, early
identi�cation and management of cases to prevent adverse outcomes from the disease processes. In this
study, we estimated the prevalence of abnormal kidney function and 90-days outcomes among patients
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admitted on the medical wards in Masaka RRH between September and November 2020. We found that
at least one in every three patients had abnormal kidney function with decreased eGFR contributing the
highest proportion of the abnormal function. The 90-days mortality among the patients with abnormal
kidney function was high with more than half of the patients dying within this period. In addition,
progression to CKD was high among this population, with one in ten participants progressing to CKD.
These results show that there is high burden of abnormal kidney function among patients admitted to
medical wards at this regional referral facility in Uganda and highlight the need for mechanisms to screen
for abnormal kidney function at these facilities to accelerate medical response.   

We observed a high prevalence of abnormal kidney function in this study and given that the patients were
admitted on the medical wards due to other disease conditions, the abnormal function observed could be
due to multiple etiologies. Many of the patients with abnormal kidney function had known risk factors for
kidney disease including advanced age, comorbidities including HIV, diabetes mellitus and hypertension,
as well as risky lifestyles like smoking and alcohol consumption (12-14). 

Irrespective of the original cause of abnormal kidney function, its high prevalence is of concern as this
can easily progress to CKD, kidney failure and death in this population. Indeed, the observed prevalence is
higher than what has been described previously in Uganda. A study by Nyende et al in 2020 estimated the
prevalence of abnormal kidney function at 2.5% among HIV patients attending an out-patient
clinic (15) and another study conducted in the general population which estimated the prevalence of
abnormal eGFR at 19.8% (16). The differences observed in our estimates compared to these estimates
could be mainly because of the differences in populations studied, different de�nitions of abnormal
kidney function and the different methods used to determine eGFR. 

Mortality among patients with abnormal kidney function was high at 69.4% thus more than half of the
patients had died within 90-days. This was all cause mortality, hence could be accounted for by other
illnesses including sepsis, advanced HIV/AIDS, uncontrolled diabetes mellitus and hypertensive
complications. This high mortality is similar to �ndings from several studies; Machado et al, 2014 in
Brazil, found a 30-days mortality of 66% among patients with abnormal kidney function (Machado,
Nakazone, & Maia, 2014). A collaborative meta-analysis of kidney disease population cohorts showed a
positive association between lower eGFR category and mortality (17) and during another pooled analysis
of community-based studies including Atherosclerosis Risk in Communities Study (ARIC), the
Cardiovascular Health Study (CHS), the Framingham Heart Study (FHS), and the Framingham Offspring
Study (Offspring), subjects with CKD (eGFR: 15 to 60 ml/min/1.73 m2) had a 36% excess risk for all-
cause mortality (18). Another prospective cohort study in Tanzania by found mortality rates of 56.6%
after 3 months (19). These studies show that patients with abnormal kidney function are at high risk of
death. 

In our study the very high mortality was probably because most patients with CKD or kidney failure were
not able to access prompt ideal care including hemodialysis or transplant for those who had kidney
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failure thus may have partly died of kidney failure related complications in addition to their primary
comorbidities.

The incidence of CKD among the patients with abnormal kidney function was also high with one in every
ten patients having CKD after 90-days of follow-up. CKD was con�rmed using decreased eGFR of < 60
mls/minute/1.73m² and proteinuria of ≥1+ both at baseline and after 90-days during follow up. This is in
agreement with �ndings of other studies about outcomes for patients with abnormal kidney function. A
study among patients attending hypertension clinic of Mulago National Referral Hospital also found the
prevalence of CKD was 17.2 % after 90-days of follow up (5). However �nding of our study differ from
�ndings of a prospective study conducted in the adult medical wards of a teaching hospital in Tanzania
where a very high prevalence of CKD was found to be 69.5% after three months follow up of patients with
reduced eGFR of < 60ml/min/1.73m² (19). The lower prevalence in our study could partly be related to the
very high mortality for our study patients with decreased eGFR at baseline and traditional risk factors for
CKD which a signi�cant number of these patients had including diabetes mellitus, hypertension and
HIV/AIDS.  

The study is not without limitations. First, we only followed up only participants with abnormal kidney
function thus we are unable to compare outcomes with those patients having normal kidney function.
Although this may affect the mortality outcome in that mortality may be comparable among the two
groups, we are con�dent the CKD �ndings would be higher in the two groups given that abnormal kidney
function is in the pathway of CKD. Second, we never performed renal ultrasound scan which would
enable us to diagnose more patients with CKD basing on renal structural abnormalities and lastly, our
study was not powered to establish factors associated with 90-days outcomes at follow-up period due to
the small sample size, thus one may urge that high mortality for patients with abnormal kidney function
could have been attributed to other comorbid illnesses among some patients.  

Conclusion
The prevalence of abnormal kidney function among patients admitted on medical wards of Masaka RRH
was high and many of these patients had adverse outcomes including death and progression to CKD.
Early screening of patients at risk or with early abnormal kidney function should be done to ensure swift
management of patients before development of kidney failure related complications and mortality. 

Abbreviations
CKD: Chronic kidney disease; CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration; eGFR:
Estimated glomerular �ltration rate; IQR: Interquartile Range; RRH: Regional Referral Hospital; SCr: Serum
Creatinine 
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Figure 1

Prevalence of Abnormal Kidney function. Bar chart shows prevalence of abnormal kidney function
among the 357 patients enrolled in the study. The overall prevalence of abnormal kidney function was
high at 32.8% while prevalence of proteinuria of ≥ +1 only was low at 2.2%. N=Number of patients
enrolled in the study. 
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