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L ow adherence to medication and risk of
progression of chronic kidney disease:
A linkage?
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SUMMARY

Thisisaprospective observational study of 3939 adults aged 21-74
yearswith mild—moderate chronic kidney disease (CKD) recruited at
7 clinical centresinthe USA from 2003 to 2008. The study aimed to
eval uatethe associ ation between sel f-reported medi cation adherence
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with progression of CK D and all-cause death among pati entswho had
CKD. Theresearchershypothesized that | ower medication adherence
would be associated with higher risk for progression of CKD.

The patients were followed up until death or withdrawal of
consent. The chronic rena insufficiency cohort included patients
with estimated glomerular filtration rate (eGFR) of 20 to 70 ml/
minute per 1.73 m?. Patients who were unable to provide consent,
ingtitutionalized, pregnant, patients unable to participate in the
required study procedures, at baselinehad New Y ork Heart Association
Classlll or IV heart failure, had cirrhosis, had known HIV infection
and/or AIDS, previously received dialysisfor at least 1 month, had a
previous history of organ or bone marrow transplant and those who
received immunosuppressive or other immunotherapy for primary
renal disease or systemic vasculitiswere excluded fromtheanalysis.

Duringthestudy, 419 patientswho did not completethefirst visit,
101 patientswho reported not taking prescription medicationand 114
patients who had missing eGFR reports were excluded from the
analysis. Hence, data of 3305 patients were analysed.

Theindependent variabl e (predictor) wasadherenceto medication
assessed using a self-designed questionnaire, which consisted of 3
guestions about their intake of medication in the past week. Thefirst
question assessed forgetful nessassociated with intake of medication;
the second question assessed unintentional non-adherence and the
third question evaluated overuse of medication. Each question had 3
options: 0 day, 1 day and 2 days or more. Based on the responses to
these questions, a scoring system was devel oped to classify patients
into high-, medium- and low-medication adherence groups. The
primary outcome variables were progression of CKD, which was
defined as (i) 50% decline in eGFR from baseline or occurrence of
end-stage renal disease, i.e. receipt of long-term dialysis therapy or
kidney transplantation; and (ii) death from any cause.

At baseline, of the 3305 participants, 2258 (68%) had high
adherence, 570 (17%) had medium adherenceand 477 (15%) had low
adherence. A total of 969 participants had progression of CKD, and
there were 675 deaths over amedian follow-up of 6 years. The CKD
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progressioneventrateincreased from hightomediumtolow adherence
(5.82, 6.48 and 9.52 per 100 person-years, respectively) while the
corresponding rates of all-cause death were 3.08, 2.97 and 3.99 per
100 person-years, respectively.

Compared to the high-adherence group, thelow-adherence group
had a signicantly increased risk for progression of CKD (adjusted
hazard ratio 1.27; 95% condenceinterval [ClI] 1.05-1.54). However,
the risk for adverse outcomes was not signicantly increased for the
medium-adherence group. The researchers concluded that low-
medication adherence is an under-recognized but important risk
factor for progression of CKD.

COMMENT

This study had severa strengthsincluding alarge and ethnically
diverse population, prospective study design with a long-term
follow-up. However, thestudy hassomemethodol ogical concerns.
The assessment of medication adherence for chronic diseasesis
complex, and no gold standard exists for its measurement except
perhaps direct observation.>? The present study used aself-report
questionnaire with an arbitrary-scoring criteria, which had not
been validated previously. One of the 3 adherence questions
assessed overuse non-adherence, i.e. the patient taking morethan
his prescribed medication—more likely in conditions such as
chronicobstructivepulmonary disease (COPD),*whichisunlikely
to be causally related to progression of CKD.

Patients with CKD usually have comorbid conditions and are
on medicationsfor several of these such as hypertension (HTN),
anaemia, diabetesand COPD.* Anaccurateestimation of adherence
to medication in the comorbid CKD patient should assess and
report medication adherence for each of these disease conditions
independently and not jointly as was done in the present study.
Thisisbecausethe biological plausibility of progressionto CKD
is more likely to be present when the patient is non-adherent to
antidiabetic or antihypertensive medication leading to poor
glycaemic control and uncontrolled blood pressure, respectively
compared to non-adherence to treatment for other disease
conditions such as anaemia, osteoporosis or COPD. However, in
thepresent study, apatient whowasnon-adherent toany medication
irrespectiveof itsrelation to progression of CKD wasclassified as
non-adherent. The assumption that medication adherence for
different disease conditions such as diabetes and hypertension
wouldbesimilarly correlatedisinappropriatebecausethepatient’s
perceived susceptibility to each of these disease conditions and
the perceived side-effects from the medication intake that
influences patient adherenceif different.> Moreover, anincreased
number of comorbid conditions increase the total pill burden
which canreduceadherenceby causing pill fatigueandincreasing
complexity of the regimen.® Moreover, as this was a generic
medi cation adherencequestionnaire, it requiresseparatevalidation
for specific disease conditions such as hypertension and diabetes.

The researchers found that patients with low medication
adherence had a higher incidence of progression of CKD and
deaths but the risk for adverse outcomes was not significantly
increased in the medium-adherence group. Thissuggeststhat like
most self-report measures of medication adherence, the
questionnaire used had good specificity, so it could distinguish
between patients with low and high adherence.

Itiswell established that |ow medication adherencein chronic
diseasessuchasdiabetes, hypertensionand cardiovascul ar diseases
increases the risk of adverse clinical outcomes.”® Persistently
increased bl ood sugar level sand high blood pressure secondary to
poor medication adherence increases the risk of progression of
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CKD. Therefore, it could beargued that thebiological plausibility
of non-adherence to medication being linked to poor health
outcomesin patientswith non-communicable diseases (NCDs) is
strong, and the present study corroborates the existing evidence.
Nevertheless, the prospective study design generates evidence
with regard to therate of progression of adverse outcomesin non-
adherent CKD patients and indicates the gain in healthy life that
can be achieved through improvement in medication adherence
in them.

Finally, the non-pharmacological component in treating
diabetes and hypertension includes adequate physical activity,
healthy diet, cessation of smoking and avoiding harmful use of
acohol. Theincreased physical activity canindependently protect
against progression of CKD.* These factors were not assessed in
this study, which could be alimitation due to their potential role
as effect modifiers.

Relevance to India

CKD isamajor publichealth probleminIndiaduetoacombination
of thesecond highest global burden of diabetesmellitus, increasing
burden of hypertension and improving longevity, all well-known
risk factorsfor thedisease.’* 3 CK D progressingto ESRD requires
lifelong dialysis or akidney transplant imposes enormous social
and economic burden on patients, their families, and the country.
Similar to the global pattern, diabetes and hypertension account
for 40%—60% of cases of CKD in India.** Medication adherence
in chronic diseases such as diabetes is also comparatively lower
in India athough it tends to be variable with community-based
studies showing lower adherence compared to hospital-based
studies.>*” The findings of this study are likely to be applicable
in the Indian context and suggest that measures to improve
medi cation adherenceinthoseat risk or having early CKD should
beundertaken aggressively. Theseeffortscan delay theprogression
of CKD and related complications, improve patient quality of life
and increase individual productivity while lowering long-term
health costs. However, in contrast to the present study, in most
devel oping countriesincluding ndia, unintentional non-adherence
isthe primary challenge. Thisis because of inability to access or
afford the cost of medication and particularly effects patients
fromthelower socioeconomic classes.’®* With the higher number
of comorbid conditions and the presence of complications, there
isapossibility of increased cost of care.’ In|ow-resource settings
with challengesin drug accessibility from the public health sector
and a limited population having adequate health insurance
coverage, refill adherence in chronic NCD patients can be
compromised.
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