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Abstract 

Background: Diabetic Kidney Disease is a complication of Diabetes Mellitus (DM) following the natural history of 
diabetes. Worldwide up to 40 % of patients with diabetes mellitus will develop Diabetic Kidney Disease. Kidney Disease 
Outcome Quality Initiative (KDOQI) guidelines recommends monitoring for proteinuria, blood sugar, renal functions 
and blood pressure in the patients with DM so that progression to complications including renal failure is prevented. 
Our study aimed to audit on effective monitoring of progressive chronic kidney disease among patients attending 
diabetic clinic at Muhimbili National Hospital. 

Material and methods: This was a retrospective clinical audit which included patients who attended diabetic clinic at 
Muhimbili National Hospital in 1st January 2017 to 31st December 2017. Simple random sampling technique using 
software called OpenEpi Random Program was used to get the sample of 120 patients. Patients with missing clinical 
notes were excluded from the audit. Records of the clinical notes, socio-demographic characteristics and investigations 
of the selected patients were retrieved from the Jeeva system and recorded using a structured questionnaire. We 
analyzed our data using Statistical Package for Social Sciences (SPSS) version 20.0 

Results: One hundred and fourteen DM patents records were reviewed. Around 79% of the patients involved in the 
study were aged above 45years, 60% were females. Majority had type 2 DM (76.3%). Minority i.e. 15/114 (13.2%) of 
the patients had their urine for protein checked in the year 2017 as well as serum creatinine in the last 3months. Seven 
percent had HbA1c test done i.e. 8/114 (7%). Blood pressure was monitored in 72.8% (83/114) of the patients. Only16 
out of 66 patients (24.2%) had blood pressure controlled.  Majority of the patients 10/15 (66.7%) who had renal 
functions records had normal eGFR. Findings on monitoring for proteinuria, renal functions, control of HbA1c and Blood 
pressure control were all below audit standards. 

Conclusion: Our study found that there is generally poor monitoring of diabetic outpatient for progressive chronic 
kidney disease when compared to the KDOQI standards which calls the health care providers to adhere on set SOPs 
according to the guidelines available aiming at improving services and quality of life to diabetic patient. 
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1. Background and literature review 

Diabetic kidney disease (DKD) is a clinical syndrome characterized by a progressive loss of kidney function resulting 
from diabetes. Diabetic kidney disease (DKD) was previously known as diabetic nephropathy and is defined as diabetes 
with albuminuria (ratio of urine albumin to creatinine ≥ 30mg/g), impaired glomerular filtration rate (<60 
ml/min/1.73m2), or both and is the single strongest predictor of mortality in patients with diabetes [1].There is an 
increased risk of Diabetic nephropathy when the microalbuminuria persists and progress to proteinuria (>300mg/day) 
and usually occurs around 15years from the onset of the disease.  Hypertension and CKD development set in with 
progressive increase in proteinuria. There are data regarding natural history of type 1 DM. In type 2DM, CKD can result 
from macrovascular disease i.e. without microalbuminuria [2-5]. 

 

Figure 1 Natural history of type 1 diabetic Nephropathy (DN). Functional and structural manifestation of DN. Number 
1to 5 are the stages of DN as described by Mogensen2 

Diabetes contributes to up to 40- 50% of CKD patients. ESRD secondary to diabetes is preventable. Early CKD stages 
have been associated with detection of albumin in urine. After a period of approximately 10years of the onset DM Type 
1, 10-28% of the patients will develop microalbuminuria. The increased prevalence of diabetes has led to an increase in 
the number of macro-vascular) such as coronary heart disease, stroke) and microvascular complications of diabetes 
(such visual impairment, diabetic kidney disease (DKD), and end stage renal disease (ESRD)). However, diabetes 
remains the most common reason for progression to ESRD in the US and in many parts of the world [6-8].  

 It is estimated that in the next 5-10years 25 to 40% of those developing microalbuminuria will progress to overt 
macroalbuminuria. United Kingdom Prospective Diabetes Study (UKPDS) and the Diabetes Control and Complications 
Trial (DCCT), have shown that poor glycemic control is associated with an increased risk of developing nephropathy 
(microalbuminuria) and other microvascular complications of diabetes, such as retinopathy and neuropathy. The risk 
is increased for all HbA1C levels above the non-diabetic range(<6.5%), and greatest at levels >12%.UKPDS showed that 
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reducing the HbA1c level by approximately 0.9% in patients with type 2 diabetes reduces the risk for development of 
micro-vascular complications, including nephropathy[9]. 

 

Figure 2 Pathophysiology of diabetic nephropathy involves interaction between metabolic and hemodynamic factors. 

The Hypertension and Diabetes Study (HDS) and Hass Lacher C. et al; showed that 40-70% of type 2 and 25% of type 1 
DM patient will develop hypertension respectively. Decline of GFR will correlate with increase in blood pressure. Raised 
blood pressure in diabetic patients has also been found to be risk factor for both macro-vascular and micro-vascular 
complications including diabetic nephropathy [10-11]. 

Monitoring patients with DM for progression of DKD guides on the intervention and therefore crucial for the prevention 
of ESRD. Kidney Disease Outcome Quality Initiative (KDOQI) guidelines for diabetes and CKD update 2012 recommends 
the following regarding monitoring of patients with DM(HbA1C should be less than 7% to prevent progression of CKD 
and should be monitored three monthly,Should be monitored for microalbuminuria at least yearly,Blood pressure 
should be <130/80mmHg for nonproteinuric and 125/75mmHg for proteinuric patients,Should be monitored for renal 
functions three monthly,use of ACE-I or/and ARB in normotensive/ hypertensive patients with diabetes and 
albuminuria levels >30 mg/g who are at high risk of CKD or its progression,Should be referred to nephrologists when 
eGFR is <60ml/ml/1.73m2). We aimed to audit on effective monitoring of diabetic patients for progressive chronic 
kidney disease among patients attending diabetic clinic at MNH from January 2017 to December 2017. 

Material and methods: This was a retrospective clinical audit which included patients who attended diabetic clinic at 
Muhimbili National Hospital in 1st January 2017 to 31st December 2017. 
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1.1. Data collection 

Through computerized information system, and by assistance from medical recorders, patients who have been at the 
clinic from 1st January 2017 to 31st January 2017 were identified. The patients’ information was then gathered through 
Jeeva system from January 2017 to December 2017.  Patients whose clinical notes were missing and those who did not 
attend clinic in last 3months (September to December 2017) were excluded from the audit. Estimated glomerular 
filtration rate was calculated by the MDRD formula for those who had records on serum creatinine. 

1.2. Sample size 

Simple random sampling technique using software called OpenEpi Random Program was used to get the convenient 
sample of 120 patients. 

1.3. Data entry and analysis 

The entry and analysis of audit data was done using statistical package for social sciences (SPSS) version 20.0. 
Continuous data were grouped and together with categorical data were presented as percentages using frequency 
distribution tables.  

1.4. Ethical clearance 

Proposal was presented to the department of internal medicine at MUHAS for approval. The head of unit in 
endocrinology at MNH was informed of the audit after getting permission of conducting this audit from the MNH 
administration.  

2. Results  

 

Figure 3 Flow Chart 

Approximately 79% of the patients involved in the audit were aged above 45years, 60% were females. Majority had 
type 2 DM (76.3%). The duration of illness was documented only in 26% of participants, 50% of those with documented 
duration were diagnosed 10 or more years back. 
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Table 1 Showing socio-demographic and clinical characteristics of the patients attending diabetic clinic (N=114). 

Characteristics of the patients Frequency n (%) 

Age (years)  

         18-30 12(10.5%) 

         31-45 12(10.5%) 

         46-60 52(45.6%) 

         61 and above 38(33.3%) 

Sex   

         Male  46(40.4%) 

         Female  68(59.6%) 

DM type  

        1 11(9.6%) 

        2 87(76.3%) 

       Not documented  16(14%) 

Duration of illness (years)         

       <   5 9(7.9%) 

        5-9 6(5.3%) 

       10 or more 15(13.2%) 

     Not documented 84(73.4%) 

BP measured ever in the year 2017  

         Yes  83(72.8%) 

          No  31(27.2%) 
 

Table 2 Showing whether level of proteinuria, creatinine and HbA1c were monitored (N=114). 

Parameter  Frequency n (%) 

Level of protein in urine yearly   

              Yes 15(13.2%) 

               No  99(86.8%) 

Serum creatinine ever in the year  

               Yes  38(33.3%) 

                No  76(66.7%) 

At least 3BP records in a year   

               Yes 83(72.8%) 

               No  31(27.2%) 

BP recorded in the last 3months  

              Yes 66(57.9%) 

              No 48(42.1%) 

Serum creatinine in the last 3months  

               Yes 15(13.2%) 

                No  99(86.8%) 

HbA1c in the last 3months  

               Yes 8(7%) 

                No  106(93%) 
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Minority i.e. 15/114 (13.2%) of the patients had their urine for protein checked in the year 2017 as well as serum 
creatinine in the last 3months. Very few had been tested for HbA1c (7%). Most of the patients had their blood pressure 
monitored (72.8%). 

Table 3 Control of Blood pressure, HbA1c and eGFR levels during the year 2017 among patients who had records. 

Parameter  Frequency n (%) 

Average BP in the year (mmHg) n=83  

<130/80 25(30.1%) 

>130/80 58(69.9%) 

Total 83(100%) 

BP in the last 3months (mmHg) n=66  

<130/80 16(24.2%) 

>130/80 50(75.8%) 

Total 66(100%) 

HbA1c level in the last 3months (%) n=8  

<7 8(100%) 

7-10 0(0%) 

>10 0(0%) 

Total 8(100%) 

eGFR in the last 3months (mls/min/1.73m2) n=15  

>90 10(66.7%) 

60-89 3(20%) 

30-59 1(6.7%) 

15-29 0(0%) 

<15 1(6.7%) 

Total 15(100%) 

 

Only16 out of 66 patients (24.2%) had their blood pressure controlled. All of those tested for glycemic control had 
HbA1C <7%. Majority of the patients 10/15 (66.7%) who had renal functions records had normal eGFR. None of the 
patients had calculated eGFR record.   

3.  Discussion 

Diabetes mellitus has been described to be increasing worldwide but even more in developing countries, Tanzania 
included. Increasing age, duration of illness and female gender are some of the factors that have been found to be 
associated with diabetes mellitus [3, 12-13]. This clinical audit revealed similar findings where about 79% of the 
patients were aged above 45years and 60% were females. It’s well known that duration of illness in DM contributes to 
development of diabetic nephropathy. In this current audit, majority (73.4%) of the patient lack documentation of this 
important information.  

In our study, we reviewed 114 case notes of DM patients in which performance was poor compared to the set standards 
in all assessed parameters. Majority had type 2 DM (76.3%). The duration of illness was documented only in 26% of 
participants, 50% of those with documented duration were diagnosed 10 or more years back. Very few had been tested 
for HbA1c in the last 3months of the year 2017 i.e. 8/114 (7%). All of those tested for glycemic control had HbA1C <7%. 
Minority i.e. 15/114 (13.2%) of the patients had their urine for protein checked in the year 2017. Blood pressure was 
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monitored in 72.8% (83/114) of the patients. Only16 out of 66 patients (24.2%) had blood pressure controlled Serum 
creatinine in the last 3months was monitored in 15/114 (13.2%). Majority of the patients 10/15 (66.7%) who had renal 
functions records had normal eGFR. None of the patients had calculated eGFR record.  

In the clinical audit which was done in Nigeria among diabetic patients, 88.1% were hypertensive. The eGFR ranged 
from 11 to 205 ml/min/1.73 m2, 37.6% of the patients had eGFR less than 60 ml/min/1.73 m2 and 22.3% had 
proteinuria. Approximately   93% and 97% of the patients had their blood pressure records on the first and last follow 
up visits respectively. Less than half of the patients had record of serum electrolytes, urea, creatinine (41.9%), 
urinalysis(45.5%) and packed cell volume while BP was recorded in 100% on their follow up files. None of the patients 
had records of HbA1C or eGFR[12].Mubarakali et al, did a cross-sectional study which was done in the northern-west 
part of Tanzania reported that 83.7% of diabetic patients had CKD; 80% had significant albuminuria and 24.7% had 
eGFR < 60 ml/min. None of these patients were aware of their renal disease, and only 1.3% had a diagnosis of diabetic 
nephropathy recorded in their files [13]. 

Majority of our participants had type 2 DM (76.3%) which was consistent with the findings of the studies done 
elsewhere [12].  A study from the United States in 2000 showed that almost 40% of type 2 DM patients have CKD to 
some degree [3].  

Very few had been tested for HbA1c (7%) in the current audit, which is lower than both the audit set goal of 20% and 
90% of KDOQI guidelines. Although poor compared to the set standard, it is better than Nigerian finding of 0%. UKPDS 
and the DCCT have shown that poor glycemic control is associated with an increased risk of developing micro 
albuminuria [9,22].  Lacking records on glycemic control put these patients at risk developing DKD even more. It’s 
recommended, by KDOQI and the DCCT study that HbA1c kept below 7% consistent with the findings of those with 
records of blood sugar in the current audit [17,22]. All of the patients with records were in private category (finding not 
shown in the results). Does this tell us its the cost issue? Or maybe those who are knowledgeable of the importance of 
the test are the once doing the test. Of note, before June 2016 the centre i.e. Muhimbili National Hospital had no HbA1c 
test; can it be that the health care providers are not aware of its availability? These need to be researched. 

Fifteen patients (13.2%) had their urine for protein checked at least once a year in this audit study. This was lower 
compared to this audit set standard 50% and KDOQI guideline of 90%. This audit finding was also lower compared to 
45.8% in the similar audit done in Nigeria12. None of these two audits had microalbuminuria done. Another study done 
within the country had shown that 80% of DM patients presented with moderate to severely increased albuminuria13.  
The availability of the albusticks/urine protein dipsticks at the clinic, lack of patients’ awareness on the importance, and 
even health care provider motivation could explain the low rates in monitoring. Tanzania being a third world country, 
cost could also be a reason but in this study there was no statistical difference between private versus cost sharing 
category of patients in terms of checking for proteinuria (information not shown in the results). 

The study done on hypertension and diabetes study (HDS) and Hass Lacher C. et al; showed that 40-70% of type 2 and 
25% of type 1 DM patient will develop hypertension respectively.  Most of the patients had their blood pressure 
monitored in the current audit (72.8%) and this was consistent with other studies. Despite most of them being 
monitored for BP, only 24.2% had BP controlled which is lower than both audit set standard of 50% and KDOQI standard 
of 80%, therefore poor performance [10-12].    

The KDOQI recommends monitoring of renal functions every three months.17 In the  cross-sectional study done by 
Mubarakali et al, 24.7% of DM patients had eGFR of <60mls/min/1.73m2 but only 1.3% had records on their files. In 
Nigerian study 41.9% had records of creatinine but in our case 33.3% was ever done in a year. This clinical audit 
revealed only (13.2%) were checked creatinine in the latest 3months which was lower than both audit set standard of 
30% and KDOQI standard of 90%. Nevertheless, both studies had no records on eGFR. Calculation from the latest 
creatinine by MDRD formula revealed 13.4% had eGFR <60ml/min/1.73m2 in the current audit. This results are 
consistent with other studies where developed countries have reported screening for DN in >70% of the patients and 
as poor in developing countries [19-21]. 

4. Conclusion 

Monitoring for diabetic nephropathy among patients attending diabetic clinic at MNH clinic is poor. We need to develop 
guidelines/SOPs/protocols and use them accordingly. Also we need holistic approach in monitoring and managing 
patients with diabetes in prevention of DKD according to KDOQI guidelines.  

https://www.omicsgroup.org/journals/a-study-on-effect-of-lipemia-on-electrolyte-measurement-by-direct-ion-selective-electrode-method-2167-7956-1000142.php?aid=73424
https://www.omicsonline.org/open-access/serum-creatinine-levels-may-not-necessarily-reflect-a-true-renalfunction-to-adjust-amikacin-dose-in-paraplegic-patient-a-case-repo-2157-7609-1000209.php?aid=74289
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