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ABSTRACT.

BACKGROUND.

Many patients with chronic heart failure (CHF) flmlrespond to maximal heart failure therapy
and progress to end stage heart failure with fregespitalizations, poor quality of life and
chronic renal insufficiency which leads to progresshronic kidney disease (CKD) due to long
standing renal vasoconstriction. These patients aisydie of cardiovascular complications
within a short time. Anemia is common in both hdaifure and chronic kidney disease and is
associated with a marked increase in mortalityraondbidity in both conditions. Greater CHF
severity has been observed in patients with loveendyglobin. A decrease in hemoglobin over

time is associated with an increase in left veatar mass and higher mortality.

Each of these conditions, that is, anemia, chraemal insufficiency and heart failure can cause
or worsen the other and this vicious circle is knas the Cardio Renal Anemia syndrome
(CRAS) This study proposed to document the prevalence&h& and renal dysfunction in
patients with ambulatory heart failure at the cacdilinic at Kenyatta National hospital.

OBJECTIVE OF THE STUDY.
We set out to determine the prevalence and sgwdrénemia and renal dysfunction in patients

attending the outpatient cardiac clinic at the kKateyNational Hospital.

METHODS.

The study was a cross sectional descriptive stadyed out at the outpatient cardiac clinic at the
Kenyatta National Hospital over a 4 month periodudss and minors over 13 years of age who
had a confirmed diagnosis of heart failure wererwniewed and information recorded in a study
proforma. Every participant was examined and blsadhples taken for total blood count and
peripheral blood film, creatinine levels and blosugar levels. An eGfR was then calculated
from the creatinine levels, and this was also ewdténto the study proforma. Data analysis was

then done using statistical package for sociahsisiEs (SPSS) version 17.



RESULTS.

The study was conducted between January and ARt 2at the Kenyatta National Hospital
outpatient cardiac clinic. A total of 360 patientsfollow up at the clinic were screened to
identify those with a diagnostic label of heartdee. 167 patients were recruited into the study
after meeting the inclusion criteria. There wasrmadle preponderance with a male to female
ratio of 1:1.9. The mean age was 51.5 (SD) 20yedrde the mean age at diagnosis of heart
failure was 44.6 (SD) 21.2 years giving a mean titumaof heart failure of 6.9years. Majority of
the patients were literate with 39.5% having peshary education. Hypertension was the most
common co — morbidity at 37.1%, while 9.6% of tlaients had diabetes mellitus. 82.6% were
in cardiac functional class | and Il, while cardigopathy was the most common etiology of
heart failure at 60%. The prevalence of anemia3@ds, with 71.7% having anemia of chronic
disease, that is normocytic normochromic anemig8%3aad microcytic anemia while 5.0% had
macrocytic anemia. Majority, 80%, had mild anemlaler15% had moderate anemia and 3.3%
had severe anemia. Only one patient had life tarn@ag anemia. The prevalence of renal
dysfunction was 53.3% with 40.7% in CKD stage Z®dse. 10.8% and 2.4% were in CKD stage
4 and 5 respectively. 22.3% of the patients had SRAatients with renal dysfunction were more
likely to be older, and have HHD as the etiologyeért failure (p< 0.001 and p = 0.011

respectively).

CONCLUSION.

In conclusion, we report a high prevalence of amemngnal dysfunction and CRAS in our sample
population. Majority had mild anemia, of chroniseiase, and were in stage 11l CKD disease.
Since anemia, CHF and CKD have an additive effaanorbidity and mortalityearlier

detection and correction of anemia and renal dygfon in patients with CHF may prove

beneficial.

Xi



1. INTRODUCTION.

ANEMIA AND RENAL DYSFUNCTION IN PATIENTS WITH AMBUL ATORY
HEART FAILURE AT THE KENYATTA NATIONAL HOSPITAL.

As a population advances in age, the number oflemticases of CHF and CKD/ Renal
dysfunction are rising steadily along with a thiadtor, anemia, that is linked to these two
conditions. Heart failure (chronic heart failurep pathophysiologic state in which an
abnormality of cardiac function is responsibletfoe failure of the heart to pump blood at a rate

commensurate with the requirements of the metaiglizssues.

Renal dysfunction is defined as the reduced capaxiéxcrete metabolic products which
accumulate systemically and are detectable clittogdogically by renal function tests. When

renal dysfunction persists for at least 3 months, ieferred to as CKD.

Anemiais defined as an abnormally low hemoglobin conegiutn in the blood. WHO criteria for

anemia in men and women are <13 and < 12 g/dLeotisply.

2. LITERATURE REVIEW .

The Cardio Renal Anemia syndrome is a terminolbgy was coined by Silverberg et al to
explain the link between chronic heart failure,afic kidney disease and anemia [1-2]. It
describes a process involving the deteriorationeafrt and kidney function linked with
worsening anemia, which is contributed to by theriaction between both pathophysiologic
conditions. Chronic heart failure can cause or eorenal insufficiency leading to chronic
kidney disease while the latter can cause or workemsnic heart failure. Anemia is common in
both these conditions and is associated with aevarggnosis. Anemia can increase the severity
of CHF, is associated with increase in mortalityl &ospitalization, can further worsen renal
function and cause more rapid progression to dal¥espite optimal therapy, symptoms of
heart failure do persist in many patients and floeeemorbidity and mortality remains

significant, with mortality reaching 30 — 40 % aeoyear, in some studies.

Although many studies have found a high prevalefi@emia, CKD / renal dysfunction in

patients with CHF, few have carefully examined phevalence of CKD / renal dysfunction and

1



anemia in the CHF population and their impact amal outcomes. In majority of clinical
trials, the elderly, those with more severe CHF sigdificant anemia or renal disease, are
usually excluded .The true prevalence of anemid @an@KD or renal dysfunction in the heart
failure population is therefore largely unknown.

The cardio renal anemia syndrome, therefore, isiaus cycle where worsening of one factor
negatively impacts on the other factors and onfiksading to progressive deterioration. As the
prevalence of congestive heart failure is steatbing, it must be expected that more patients
will develop this syndrome hence the need to uridedsits individual components and how they

interact to influence outcomes in patients with CHF

2.1. PREVALENCE OF THE CARDIO RENAL ANEMIA SYNDROME .

2.1.1. CKD in CHF Population.

Patients with chronic heart failure frequently haseal insufficiency, with a wide variation of
serum creatinine or creatinine clearance. Aboutdféhem, when first seen, have a serum
creatinine of >133umol/l or a creatinine clearaote 60mis/min fitting the criteria for
moderate and severe CKD respectively [1 — 3, 6fhatuniversity of Alberta heart function
clinic, a cohort of patients, with CHF, seen betw&eptember 1989 and August 2002 was
studied. At baseline renal insufficiency was commad only 17% of the patients had eGFR >
90mls/min. Patients with renal insufficiency wetdew, more likely to be female, with more
symptomatic heart failure and more likely to haypdrtension or coronary artery disease [d].
Tel Aviv, Israel, an analysis of medical recordsld® outpatients with CHF was carried out. 58
patients (40.8%) had CKD as defined by a seruntioiea of > 133umol/IThe serum

creatinine concentration also rose steadily atHE became more severe. The percentage of
patients with an elevated serum creatinine (> 133{lmincreased from 18.2% in NYHA class |
to 58.2% in NYHA class IV [5]



2.1.2. CHF in CKD Population.

A high burden of cardiac disease has been desanlthé CKD population, even in subjects
with early decline in kidney function (stage | dh€KD). Analysis of data from the
cardiovascular health studwg, prospective, community-based, observational stdicy888
participants>65 years old from four different locations of theSLA, demonstrated an elevated
risk of incident CHF in patients with serum craate >124umol/l (attributable risk of 6.30)
[6]. Severe LVH, dilated cardiomyopathy, and comyrartery disease occur frequently in
patients with CKD and result in the manifestatioh€HF, that has an impact on prognosis of
CKD. Upon starting dialysis, 37% of patients widlve had a previous episode of heart failure,
doubling the risk of death [7]. The remaining pats will develop heart failure at a rate of
10% / year [8].

Both left ventricular systolic and/or diastolic fitron may be impaired. 15% of

patients starting dialysis therapy have left vendar systolic dysfunction [9]. Prevalence of
diastolic dysfunction at inception of dialysis iskmown, but either diastolic or systolic
dysfunction can lead to clinically evident CHF. IRfactors for new onset heart failure in
patients with CKD include hypertension, older aygemia and coronary artery disease [10].
In a study carried out on patients with CKD, whd dot have a prior diagnosis of heart failure,
25% had symptoms consistent with heart failure somted <75 on the KCCQ score (no
symptoms consistent with heart failure, KCCQ = 10@)s therefore evident that heart failure
remains under diagnosed in the CKD populationityeds an impact on treatment outcomes
[11].

2.1.3. Anemia in CKD and CHF Populations.

Anemia is also frequently seen in patients withentCHF or CKD. Studies suggest that on
average about 40% of patients with chronic heddriahave an Hb < 12g/dl. Individual studies
show a wide variation in the prevalence of anemuenf2.72% - 61%. This enormous variation

is accounted for by the characteristics of ddfgrheart failure patient groups. Anemia is more



common in diabetics, elderly and those who had mevere forms of CHF. In intervention
studies with ACE inhibitors and Beta blockers, @atis with more severe anemia or severe heart
failure were excluded, contributing to the low pkance of anemia in some of these studies. [1 —
3, 5]. In a retrospective analysis of the REAISSAN@al 12% of the patients were anemic as
defined by an Hb level of <12g/dl and 20% had archliicentration <12.5g/dl. Lower mean
baseline Hb concentrations co related significawith more severe CHF as assessed by NYHA
classification. [12]. A similar observation was meagfter a retrospective analysis of medical
records of 142 CHF outpatients. Anemia was moregbeat and more severe as the severity of
the CHF increased, reaching 79.1% in those with KYW. The patients with mild CHF

(NYHA 1), the mean Hb was 13.7g/dl while in thosghasevere CHF (NYHA 1V), the mean Hb
dropped to 10.9g/dl [5].

In a study carried out on patients with ambulatdyénic heart failure in a Cleveland clinic
between 2001 and 200theprevalence of anemia (hemoglobin <12 g/dl for m&iri,g/dl for
women) was 17.2%. Diabetes, increased B-natriypeptide, depressed left ventricular ejection
fraction, and estimated glomerufdiration rate were independent predictors of tiaseanemia.
Documented evaluation of anemia was found in oftydd allanemic patients. At 6-month
follow-up, new-onset anemia developed 6% of patients without prior anemia. [13]

Anemia is also a well established and documentaiife in many patients with chronic kidney
disease who do not yet require dialysis, with a@elneicoming increasingly common as
glomerular filtration rates (GFRs) decline belowrB0/min particularly among diabetics. The
NHANES Il database was utilized in different sieslthat examined the relationship between
prevalent Hb concentration and eGFR. Using a duadtie of 13g/dl in men and 11g/dl in
women, the prevalence of anemia in CKD increasah ft% at an eGFR of 60/ml/min/1,73m2
to 9% at an eGFR of 30ml/min/1,73m2 and to 33-67#naeGFR of 15ml/min/1,73m2.[14 -

16]. The Canadian Multicentre Longitudinal Cohami®/ showed that the prevalence of anemia
(defined as an Hb<11g/dl) was greater in the loweals of GFR but approached 20% with an
eGFR of 30 to 44 ml/min/1.73m2. [17]



2.1.4. CRAS (Cardio Renal Anemia Syndrome).

Very few studies have specifically addressed tlewadence of the Cardio Renal Anemia
syndrome. Exclusion criteria in trials usually reragatients with CRAS so the true prevalence
is unknown. In an analysis of data from a poputabased cohort of 12, 065 patients with new
onset heart failure, in Alberta, Canada, 3.2%effiatients had a combination of heart failure,
CKD and anemia (CRAS)[18]. In a multivariable arsadyof data from CHARM Program, of
2653 patients, 14% (373) in NYHA Il — IV had CHRKD and anemia [19].

The Anemia in Chronic Heart failure Outcomes anddriece utilization (ANCHOR) study
analyzed data from the Kaiser Permanente chromid Fealure cohort obtained from a HF
registry in northern California. This cohort inckal59, 772 adult patients diagnosed with heart
failure between Jan 1, 1996 and Dec 31, 2002, avittean age of 72 years (range, 20 to 106
years). Patient enroliment was from hospitalizateombulatory visits and/or emergency
department databases. Hemoglobin levels and kiflmeyion parameters were obtained as
outpatient measurements which were more likelypresent steady state concentrations. At
baseline 18.2 % of the patients were found to &RAS (men Hb <13g/dl, women Hb <

12 g/dL and eGFR < 60 mls/ min/1.73mz2). [20]

2.1.5. CRAS in Sub Saharan Africa.

In Sub Saharan Africa, few studies have addressegdrevalence of CRAS in ambulatory CHF
cohorts. In SA, a study was carried out to deteentiire prevalence of anemia and renal
dysfunction in patients with newly diagnosed iditpaDCM, in NYHA stage | — IV, within a
developing world cohort of black African patienBata was collected prior to initiation of heart
failure medication. The prevalence of anemia wa5%3 renal dysfunction 11.8 % and the
prevalence of both anemia and renal dysfunctid?®ol(n = 161). However patients with
arrhythmias, significant valvular disease, histofyschemic heart disease and hypertension

were excluded from the study. [21]



2.2. ETIOLOGY OF THE CARDIO RENAL ANEMIA SYNDROME.

The cardio renal anemia syndrome is partly caugeghlover activity of at least four biological
systems, namely, the sympathetic nervous systemetinin angiotensin system, oxidative stress

and inflammatory cytokines. [3]

2.2.1.CKD in CHF.

In patients with CHF, CKD is primarily related teateased renal perfusion (“forward failure”)
and, to a lesser extent, to venous congestion Kvad failure”). Reduced renal blood flow and
relative renal vasoconstriction may lead to chraaral ischemia, reduction in erythropoietin
production and subsequently, to anemia. [22] W& and anemia coexist, the tissue hypoxia
and peripheral vasodilatation causes a loweringaid pressure, leading to an increased
sympathetic response, which leads to tachycamitaeased stroke volume, renal
vasoconstriction, reduced renal blood flow, and @adl water retention. Prolonged renal

vasoconstriction contributes to the CKD [3]

2.2.2.CHF in CKD.

In patients with CKD, the etiology of CHF is muétdtorial. It has been found that several
abnormalities act as cardiovascular risk factoesligposing patients with CKD to heart failure.
They include LVH which is as a consequence of aaayhchronic renal disease, enhanced
atherosclerosis and coronary lesions, micro vatisehse — mismatch between growth of
capillaries and hypertrophy of cardiomyocytes, ¢hdial dysfunction — Failure of
vasodilatation of coronaries, increases sympatlaetivity and myocyte apoptosis and abnormal

cardiomyocyte calcium cycling and contractile fuowt [3; 23; 24]



2.2.3. Anemia in CHF.

In patients with CHF, anemia of chronic disease [PA@ postulated to be the dominant
mechanism of anemia — 57%. Pro-inflammatory cyte&isuch as TNF alpha, IL-6, and IL-1
lead to inhibition of EPO gene expression, relaiWO deficiency and decreased erythroid cell
EPO responsiveness. Pro-inflammatory cytokine teaet elevated in proportion to disease
severity, with TNF and soluble TNF receptor levialgersely related to Hb concentrations. Iron
homeostasis is also dysregulated leading to thereagion of iron release from iron stores
resulting in iron deficiency. Iron deficiency anther hematinic deficiencies account for 5% of
the anemia seen in CHF. Erythroid progenitor pelliferation and differentiation is also
impaired. Opasicht al. provided further evidence of ACD in CHF by docurtireg that blunted
EPO production and defective iron supply for ergtiwiesis as major causes of anemia in
patients with CHF. Other factors also contributéh®anemia in CHF patients and include, CKD
— 24%, haemodilution and Medication (ACE inhibitarsich reduce bone marrow response to
EPO) - 14% [3; 22; 25- 28].

2.2.4. Anemia in CKD .

Factors likely to contribute to the developmenépnémia in patients with CKD include, EPO
deficiency (Anemia of CKD), blood loss secondarylatelet dysfunction and upper Gl loss,
shortened red cell life span, iron deficiency,anfimation, and vitamin deficiencies.

EPO deficiency is considered the most importanseadf anemia in CKD. The peritubular cells
that produce EPO are partially or completely deqledr injured as renal disease progresses, so
that EPO production is inappropriately low relatieehe degree of anemia. However, the reason
for this inappropriately low EPO production is megll understood.

In the presence of iron deficiency (blood loss dgidialysis, loss from the Gl tract, inadequate
food intake), the HB-building steps that follow idgell division are affected leading to small
reticulocytes that emerge from the bone marrows tantributing to the anemia.

Inflammation, a common disorder in CKD, inhibitythropoietin production, impairs the

growth of erythroblasts and promotes death of inumgaérythroblasts. Inflammation stimulates

hepatic release of hepcidin that promotes irorcagtft erythropoiesis by both blocking iron



absorption in the gut and iron release from regidecrophages.
Uremic toxins, hypothyroidism, hypersplenism andang infection which may also present in
CKD, can reduce the erythrocyte life span contiiguto the anemia. [29; 30]

2.2.5.CRAS (CHF, CKD and Anemia ).

The interaction between CHF, CKD and anemia couteib to the deterioration of cardiac and
renal function, and the progression or worsenintpefanemia. In a study of over 1 million
elderly US Medicare patients anemia was an indegr@natedictor of the development of CHF
over a 1 year period, with CHF developing more ttvaine as often in those who were anemic
[31]. Anemia causes or worsens heart failure, bettause it causes cardiac stress through
tachycardia and increased stroke volume, and bedtoan cause a reduced renal blood flow
and fluid retention, adding further stress to tearh Long-standing anemia of any cause can
cause left ventricular hypertrophy (LVH), which dead to cardiac cell death through apoptosis
and worsen the CHF. The tissue hypoxia and pergbkasodilatation present in anemia causes
a lowering of blood pressure, leading to an inadas/mpathetic response, which leads to
tachycardia, increased stroke volume, renal vasidotion, and reduced renal blood flow. The
reduced renal blood flow leads to an over actigitthe RAAS and increased secretion of the
anti diuretic hormone, with an overall effect &élt and water retention, increase in ECF and
PV, which worsen the heart failure [32]. In additioor epinephrine, renin, angiotensin, and

aldosterone are all toxic to renal, cardiac, engl@hand other cells [33 - 35].

In a study conducted on 129 patients with healdriaj the LVEF, serum creatinine and Hb
levels were all independent predictors of levelBNP, an accurate marker of the

severity of heart failure. This strengthens theitadedeffects of these three conditions [36; 37]
Chronic renal insufficiency is an independent fesdtor for left ventricular hypertrophy which

can worsen heart failure.

A cohort of 11, 912 male veterans who began apéhgnsive treatment in the Hypertension

Screening and Treatment Program (HSTP) clinicsnguhe mid-1970s were followed up for a



minimum of 13.9 years. During this period, an olsagon was made that with more severe heart
failure, serum creatinine levels rose steadily,lethe strongest predictive factor for acquiring
ESRD in patients with CKD was the presence of hadrire. [38]

2.3. IMPACT OF CARDIO RENAL ANEMIA SYNDROME ON CLINICA L
OUTCOME OF HEART FAILURE MANAGEMENT.

Despite many advances in the treatment of chrogacttailure morbidity has been shown to be
high. Mortality is also high reaching 30% — 40% amgaired renal function raises the risk of
cardiovascular mortality, all-cause mortality, andrbidity in chronic-heart-failure (CHF)

patients regardless of left-ventricular-ejectioaetion (LVEF) status. [39; 40]

Decreased renal function has been found to bedmpendent risk factor for cardiovascular
outcomes in patients with CHF [4; 40]. Hillege ktamalyzed data from the CHARM — Overall
programme, which consisted of 3 independent batedltrials that assessed candesartan in 3
distinct CHF populations. 2680 patients were inetlich this analysis, and were enrolled from
all three arms of CHARM programme. A decreased eG¥R independently associated with
the study's primary outcomes of cardiovasculartdaatl hospitalization due to worsening heart
failure and the most marked differences were oleskfor an eGFR below 60 mL/min per 1.73
m2 [41;46].

The medical records of the 142 CHF patients beieatéd in an outpatient clinic devoted to
CHF, were reviewed to determine the prevalencesandrity of anemia and its impact on heart
failure management [5]. Despite at least six mooftiseatment in the CHF clinic, 26 of the
patients, with a mean age of 71¥®.12 years, had persistent, severe CHF (NYHA cah,
had a Hb level of < 12 g% and failed to respontdart failure therapy and suffered from
severe CHF. They had frequent hospitalization ded@ing frequently seen by specialists and
being treated with the maximally tolerated doseallo€HF medications. Anemia was also more

prevalent and more severe as the severity of thie iGéteased. [5]



In a general Medicare registry of patients enrobletiveen 1996 and 1997,a cohort of over a
million patients was identified in order to evakidgihe impact of the Cardio Renal Anemia
syndrome on survival. With a mean = SD follow wpation of 22.5 + 4.6 months, the annual
all cause mortality rate for patients with HF onlgs 13%, patients with CKD only, 8.2%;
patients with anemia only, 8.3%; patients withrareeand CKD, 13.7% (HR 2.5); patients with
anemia and CHF, 17.3% (HR 2.6); patients with CH& @KD, 19.2% (HR 3.3); and patients
with all 3 diseases, 22.9% (HR 3.6). Thereforevda@ous combinations of anemia, CHF, and
CKD are associated with an increased risk for allse mortality compared with patients not
afflicted with these diseases with the combinatibthe three co morbidities resulting in the

highest annual mortality rate. [22; 42]

2.4. IMPACT OF THE MANAGEMENT OF THE CARDIO RENAL ANEMIA
SYNDROME.

In patients with cardio renal anemia syndrome ttneat of the anemia has been shown to have a
positive impact on renal dysfunction/CKD and theA_With an improvement in morbidity and
mortality. Some of the improvements seen includshliced hospitalization, beta natriuretic
peptide levels, diuretic dose and heart rate, aszd oxygen consumption during exercise ,
improved NYHA, caloric intake, exercise capacignal function, sleep apnea ,left ventricular
systolic function, right ventricular systolic fummt and pressure and a reduction in all cause

mortality. [42 — 44]

In one study 26 patients in an outpatient facityo had not responded to maximally tolerated
doses of CHF therapy and who had an Hb less thgtull 2vere selected and put on sc EPO and
IV iron, to correct the anemia. They were thendakd up for a period of 7 +/- 5 months. The
Hb levels increased from a mean of 10.2 +/- to amdd 12.1+/-1.2g/dl. Following this, there
was a marked reduction on hospitalization (91.98ticéon) compared with the same period
before treatment. There was also a marked decredse need for oral or IV furosemide. The
mean dose of oral furosemide was 200.920.4 mg/day before and 78t341.3 mg/day after

the intervention (p < 0.05). The dose of IV furosgenwas 164.4 178.9 mg/month before and
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19.8+ 47.0 mg/ month after the intervention (p < 0.09)e calculated mean creatinine
clearance which had been falling by a rate of axprately 1ml/min/month before correction of

the anemia stabilized when the anemia was trepi2fl.

A randomized study was carried out on 32 patiefis hhad severe CHF (NYHA 1) despite
being treated with maximally tolerated doses ofrrdication. All the patients had Hb levels in
the range of 10 to 11.5 g/dl on at least threeseoutive visits over a three-week period and a
LVEF of < 40%. Secondary causes of anemia inclutlyjgpthyroidism, and folic acid and
vitamin B12 deficiency were ruled out and there wa<linical evidence of Gl bleeding. 16
were randomized to receive sc EPO and IV ironeaxh a target Hb of 12.5g/dl, while the other
16 formed the control group that did not receieatment. Over a follow up period of 8 months,
in the treatment group, none of the patients diselserum creatinine did not change, the mean
NYHA class improved from 3.8 0.4 before treatment to 2420.7 after treatment, the LVEF
increased by 5.5%, the need for oral furosemideedsed from an average of 132.2 mg/day to
64.4 mg/day and the number of days spent in hdsgatapared with the same period of time
before entering the study decreased by 79%.
In the control group 4 patients died from progressiongestive failure, the NYHA worsened by
11.4%, the LVEF decreased by 5.4%, the seruminneatincreased by 28.6%, the need for
Furosemide increased from an average of 136.2 m@gda75 mg/day, and the days spent in
hospital compared with the same period of time teefioe study, increased by 57.6%. [43]

Mancini and colleagues treated anemia in 26 paterth moderate to severe CHF (NYHA Il —
IVV) and renal dysfunction ( hematocrit <35%, andigecreatinine < 221pmol/ml), so as to
demonstrate the effect of treating anemia on egercapacity. After treatment, the patients had
significant improvement in peak oxygen consumptexercise duration and performance in 6
minute walk test. Correction of the anemia was @ased with significant increases in peak
oxygen uptake (11.0+1.8 to 12.7+2.8 mL-mikg*, P<.05), and exercise duration (590+107 to
6571119 second$<.004) when compared with the placebo grotesedindings demonstrate
improved sub maximal and maximal exercise capatitiiis patient population, due to the

increase oxygen delivery from the increased Hb entration.
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Treatment was also associated with increased cextildell volume and substantial
compensatory reduction in plasma volume with nochange in total blood volume. The
observed reduction in plasma volume occurred witikkbange in diuretic use therefore was not

attributed to an increase in diuretic dose. [44]
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3.  STUDY JUSTIFICATION.

Anemia and renal dysfunction have been reportdcetuently occur in chronic heart failure.
The interaction between CHF, renal dysfunction ameimia forms a vicious cycle that has an
impact on clinical outcomes in patients with HF. fglaver intervention studies have shown that
the correction of anemia in patients with HF hg®ssible positive outcome on symptoms of
HF and progression of renal disease.

There is lack of local data on the prevalence ehaa and renal dysfunction in patients with
ambulatory/chronic HF and availability of this datay influence policy making with regards

to care of patients with CHF.

4. RESEARCH QUESTION.

What is the magnitude of co — morbidities, anemid i@enal dysfunction, in patients with
chronic (ambulatory) heart failure at the Keny&tetional Hospital and how do they relate to

the patients’ clinical and socio - demographic eltaristics.

5. BROAD OBJECTIVE.

The objective of the study was to determine theglemnce of anemia and renal dysfunction in

patients with chronic (ambulatory) heart failuregleg Kenyatta National Hospital.

5.1. SPECIFIC OBJECTIVE.
5.1.1. Primary objectives.
The primary objectives were:

» To determine the prevalence, type and severityiefraa in patients with chronic
(ambulatory) heart failure.
* To determine the prevalence and severity of repsiuthction in patients with chronic

(ambulatory) heart failure.
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5.1.2. Secondary objective.

The secondary objective was to determine prevalehG&RAS and to correlate the prevalence

and severity of anemia or renal dysfunction to,

a. Documented etiology of heart failure
b. NYHA functional state
c. Sociodemographic factors

d. The use or non use of ACE inhibitors
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6. METHODOLOGY.

6.1. STUDY DESIGN.

The study was a cross sectional descriptive study.

6.2. STUDY SITE.

The study was carried out at the Adult cardiaciclat the Kenyatta National Hospital.

6.3 STUDY PERIOD.

The study was carried out once weekly over a 4 mpatiod, between January 2012 and April
2012.

6.4. STUDY POPULATION.

The study population consisted of those patients add a chart diagnosis of heart failure and

were on follow up at the Kenyatta National Hospgatdiac clinic, during the study period

6.5. CASE DEFINITION.

Patients who had a diagnostic label of HF during 8tudy period, that satisfied the .
Framingham criteria which was applied retrospetyivgvith information obtained from the
patient’s medical records) to confirm the diagnadisiF.

The patient required documented evidence of &t lweo major or one major and two minor
criterion that could not be attributed to anothexdinal condition, to confirm the diagnosis of

HF. (See appendix 1)
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6.6. SAMPLING TECHNIQUE.

Consecutive sampling of the first 10 — 12 prevatastes of heart failure was done per clinic,

during the study period to attain the desired sarsjze.

6.7. SAMPLE SIZE.

The desired sample size was computed using thexfimify formula for prevalence studies.

N = Z2P (1-P) (Daniel WW 1999) [47]
d2

WHERE=

N Was the minimal sample size

Z Was the confidence interval of 95% (standardi@alf 1.96)
P Was the estimated prevalence of renal dysfundiiora previous study = 11.8 % [21]
d Was the margin of error set at 5% (0.05)

n= 1.96 x 0.118 x 0.882

0.0025

N(minimal sample size) = 160 patients

6.8. SCREENING AND RECRUTMENT.

Theprimary investigator reviewed hospital medical relsoof patients on follow up at the
cardiac clinic, during the study period, to ideptiiose that had a diagnostic label of heart
failure. Using the patient’'s medical records, thankingham criterion was applied
retrospectively to determine eligibility for incios into the study. When identified as eligible

rapport was established with them or their caragiuethe case for minors. The purpose of the
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study was explained to them and a written consssefa obtained. The patients were then

recruited in the study.

A focused history, physical examination and reléwavestigations (Total blood counts and

PBF, creatinine and RBS), were carried out.

6.9. INCLUSION CRITERIA.
The study included,
1. Patients aged 13 years and above.
2. Patients with an established diagnosis of heddrtai

3. Informed written consent or assent.

6.10. EXCLUSION CRITERIA.
The study excluded,
1. Those who failed to give a written consent/assent

2. Patients with an obvious cause for their anemiardatian the prevalent renal disease or

heart failure such as, bleeding diathesis, malignamemolytic diseases.
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Figure 1 . FLOW CHART OF SCREENING PROCESS.

RECORDS OF PATIENTS ON FOLLOW UP AT THE KNH CARDIAC CLINIC 360

|

PATIENTS WITH A DIAGNOSTIC LABEL OF HF SUPPORTED BY
DOCUMENTED EVIDENCE OF THE FRAMINGHAM CRITERIA

[ FAILED TO SATISFY CRITERIA ] CASE OF HEART FAILURE - 192
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L ves-g L [ DOCUMENTED CAUSE FOR J

)

ANAEMIA, MALIGNANCIES
186
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< L THE CLINIC - 16

EXCLUDED

170
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18



6.11. DATA COLLECTION.

A focused history, clinical examination and perusfahe patients file was done by the primary
investigator or research assistants supervisezhbyf the Supervisors, to obtain the following

information and the findings were recorded in thelg proforma.

» Socio-demographic factors
» Heatrt failure history/ characteristics
* Heart failure medication
» History of :
0 Alcohol intake
o Smoking
* Presence of other co-morbid factors:
0 Hypertension

o Diabetes

6.12. LABORATORY.

A sample of 6mls of blood was drawn from the guatis fore arm, 2mls of which was put in a
plain vaccutainer and another 4 mls put in a vagoat with EDTA. These samples were used
for the evaluation of creatinine levels, blood sugad total cell counts and PBF. This was done
on the same day the samples were collected andmplss were refrigerated. Serum creatinine
levels were done at the renal lab using the TedmiR A — 1000 analyzer while the TBC was
done at the KNH hematology lab, using the Humanlygea Cell Dyne 3200 by qualified
laboratory technologists. The PBF was done by dileeostudy supervisors, a hematologist, at
the KNH hematology lab. The primary investigatawkahe blood sugar levels at the time of
drawing the blood samples using the Accucheck gheter from Roche pharmaceuticals. The

glucometer was calibrated weekly.

The data was then recorded in the study profanthentered into data entry sheets.
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6.13. DATA VARIABLES.
6.13.1 . DEPENDENT VARIABLES.
Anemia.

A patient was considered to have anemia if the lydobin level was < 12g/dl for female
patients and < 13 g/dl (male and post menopausademd according to WHO standards. Anemia

was further classified according to the red celtphology and the severity grade as follows:

* Red cell morphology :
Microcytic anemia — MCV <78 fL with microcytes &1BF
Normocytic anemia — MCV 78 - 96 fL with normal sizRBCs on PBF
Macrocytic anemia - MCV > 96 with macrocytes on PBF
» Severity of anemia (WHO criteria):
Grade 1 (mild anemia) — Hb 9.5g/dl — 11.9g/dI(#=s), Hb 9.5g/dl — 12.9g/dl(males)
Grade 2 (moderate anemia) — Hb 8.0g/dl — 9.4g/dl
Grade 3 (Severe anemia) — Hb 6.5g/dl — 7.9g/dI

Grade 4 (life threatening anemia) — Hb < 6.5¢g/dl
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Renal function.

Renal function was assessed by obtaining the gati®erum creatinine level and calculating the
creatinine clearance using the Cock Croft Gaulaéqn. An eGFR of <60mls/min was
considered significant renal dysfunction. Renalfalystion was graded according to the
classification recommended by NHANES as follows:

+ Stage 1 disease - normal eGFR (greater than 9fimlper 1.73 rh

« Stage 2 disease - eGFR between 60 to 89 mL/mit.#8mf

+ Stage 3 disease - eGFR between 30 and 59 mL/mih p&mf

+ Stage 4 disease - eGFR between 15 and 29 mL/mih p&mf

« Stage 5 disease - eGFR of less than 15 mL/min j@&rrif or end-stage renal
disease.

CRAS.

A patient was considered to have CRAS if they hadmbination of anemia (hemoglobin level
< 12g/dl for female patients and < 13 g/dl (mald post menopausal women) and significant
renal dysfunction (eGFR of <60mls/min/1.79rm CHF irrespective of type and severity of the

anemia.
6.13.2. INDEPENDENT VARIABLES.
Socio - demographic factors.
The Socio — demographic characteristics included,
« Age
» Gender
* Level of education
» Current residence (district)

e Marital status

* Occupation
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Etiology of heart failure and other characteristics— These included,

* Documented etiology of heart failure - this wasegatized as either Rheumatic
heart disease (RHD), Hypertensive heart diseas®{Hldchemic heart disease
(IHD), Cor pulmonale, Dilated cardiomyopathy (DCEhd others( pericardial
diseases, congenital diseases)

» Age at onset of heart failure

* Current cardiac (NYHA) functional state - this wadegorized as:

Class 1 No limitation in physical activity. Ordilygohysical activity does
not cause undue fatigue, palpitation or dyspnoea.

Class Il Slight limitation in physical activity. @dortable at rest, but less
than ordinary activity results in fatigue, palpibat and dyspnoea

Class Il Marked limitation in physical activity.dtnhfortable at rest but less
than ordinary activity results in fatigue, palpibat or dyspnoea

Class IV Unable to carry out any physical activityhout discomfort.
Symptoms at rest. If any physical activity is uridken, symptoms
are increased.

Heart failure medication.

Only current or previous use of ACE inhibitors vemeumented.

Hypertension.

A patient was considered to be hypertensive ifalveas either a documented history of
hypertension (from patient's medical records) thegmt was currently on treatment for the same
or had documented evidence of HHD on ECHO.

Diabetes.

A patient was considered diabetic if he/she ha®8 R 11.1 mmol/l or he/she was, at the time

of the study, on OHAs, dietary or insulin therapy.
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6.14. QUALITY ASSURANCE.

6.14.1. LABORATORY INVESTIGATIONS.

Aseptic technique was used for specimen collecttandard operating procedures for specimen
handling and storage were adhered to, to minimieeapalytical sources of error.

All equipment was calibrated daily according to thanufacturer’s specifications. Commercial
internal control materials were used to validagedalibrations. These were included in all

analytical runs. Results were accepted only ifabetrol values were within the expected range.

6.15. DATA MANAGEMENT.

Data recorded in the study proforma was verifiéelaimed and entered into computerized data
entry sheets. Analysis was done using SPSS vet3idor windows. Descriptive statistics such

as percentages, proportions, mean, median were used

The Chi square test was used for association efjoatal variables, the students T test used to
compare means of two variables while the Mann Wdyitd test was used for comparing
medians. Logistic regression was used to determafependent predictors of outcomes. Data
was presented in the form of tables, pie chartsgraghs. The level of significance was set at p<
0.05 and a 95% confidence interval was applieti¢onumerical variables that were normally
distributed.

Strength of association was expressed as an otidswith a 95% confidence interval.
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7.0 ETHICAL CONSIDERATIONS.

The study was conducted after the approval fronddpartment of clinical medicine and
therapeutics, University of Nairobi and the Kengatational hospital research and ethics

committee.

All eligible patients, or their caregivers in th@se of minors, were explained to in detail the
purpose of the study, in lay terms, and informeitt@&n consent/assent was obtained from all the
study participants. Confidentiality was maintairacll times. Patients were free to withdraw

from the study at any point and they were not disicrated against after withdrawal

Results of laboratory tests were communicatedeg#tients and their primary clinicians and a
copy of the results retained in the patient’s ey patients found to have significant renal
dysfunction were referred to the renal clinic foldw up while patients with severe anemia

were referred to the hematology clinic.
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8.0 RESULTS

This study was carried out between January 201 2anit2012 at the Kenyatta national
Hospital cardiac clinic. During this period, thie§ of 360 patients on follow up at the cardiac
clinic were screened for a diagnostic label of heaalure and by applying the Framingham
criteria retrospectively, 192 were cases of healtife were identified and of these, Nine
patients were excluded on the basis of either lggaidocumented cause of anemia other than
the prevalent heart failure, or declining cons&inteen patients were excluded on the basis of
not turning up for their scheduled clinic appointimel 67 patients were finally recruited into

the study.
SOCIO-DEMOGRAPHIC CHARACTERISTICS.

The mean age of the sample population was 51.5 yEamwever the patients with non rheumatic
heart disease were older with a mean age of 61Ird.yElae youngest patient was 13years old
while the eldest was 92 years old. 66.5% were femad 88.6% had formal education with
39.5% having post primary education. Majority, @%o) were married (Table 1).

HEART FAILURE CHARACTERISTICS.

The mean age at diagnosis of heart failure was ya6s; however for patients with non
rheumatic heart disease, the mean age at diagnasigreater, at 55.6years. At study evaluation
32.9% of the patients were in cardiac functionatsll while 49.7% and 17.4% were in class Il
and Il respectively. Twelve percent (12%) of ttegients had elevated blood pressure, 7% were
hypotensive (low blood pressure) while 81% had rabdohood pressure. 80.8 % of the patients
were currently on ACE inhibitors (Table 2).

The etiology of heart failure was determined fromoanposite of a focused history, physical
findings and echocardiographic findings. Cardiongtby was the most common cause of HF at
53.4% with idiopathic dilated , hypertensive, aloitvand peripartum cardiomyopathy each
contributing 21.6%,19.2%, 9.0%, and 3.6% respebtivl he prevalence of Rheumatic heart
disease was 34.0%, ischemic heart disease 6.6% wthiér etiologies (Congenital heart disease,
degenerative changes, cor pulmonale, and TB pdritsgrcontributed to the remaining 6%
(Figure 2).
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Table 1. Socio demographic characteristics of thgatients

Variable
Age
Mean (SD) 51.5 (20.0)
Median (IQR) 51.0 (36.0 - 66.0)
Min — Max 13.0-92.0
Age among non-rheumatic patients (n=103)
Mean (SD) 61.1(16.4)
Median (IQR) 62.0 (48.0 - 73.0)
Min — Max 26.0-92.0
Variable Frequency (%)
Gender
Male 56 (33.5)
Female 111 (66.5)
Education level
None 19 (11.4)
Std 1-5 25 (15.0)
Std 6-8 57 (34.1)
Secondary 51 (30.5)
College/university 15 (9.0)
Marital status
Married 105 (62.9)
Separated 2(1.2)
Single 44 (26.3)
Widow 16 (9.6)
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Table 2: Heart Failure Characteristics.

Variable
Age at diagnosis of HF(n — 167)
Mean (SD) 44.6 (21.2)
Median (IQR) 44.0 (29.75-61.25)
Min - Max 5 months-89 years
Age at diagnosis of HF among non rheumatic
patients (n=103)
Mean (SD) 55.6 (16.3)
Median (IQR) 57.0 (41.0-68.0)
Min-Max 25.0-89.0
Variable Frequency (%) 95% ClI
Current functional state (n — 167)
Class | 55 (32.9) 26.1 -40.2
Class II 83 (49.7) 42.1-57.2
Class Il 29 (17.4) 12.1-235
Use of ACE inhibitors (n — 167) 135 (80.8) 74.46-8
BP category
Hypertension 20 (12.0) 7.2 -16.9
Hypotension 11 (7) 3.0 -10.8
Normal 135 (81) 75.3 - 86.7

Figure 2: Documented Etiology of Heart failure.

Ischaemic heart _ *Others

disease 6%
6.6 % l

| DCM -21.6 %
HCM-19.2% /

ACM-9.0%

* Others - Congenital heart disease (VSD), Myxomsidegeneration of mitral valve/degenerative cheige pericarditis.
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Prevalent Co Morbidities.
A history of hypertension was the most prevalentnawbidity at 37.1%, while 9.6% were
diabetic. The prevalence of dyslipidemia was 11at# 10.2 % of the patients had a history of

stroke while 2.4 % of them were seropositive foWHIFigure 3).

Figure 3. Distribution of co — morbidities in the ample population.

40 371

35

30

25

20 13.2 16.2
£ 15 96 11402
@ 10 24 6
i s E B I -
‘.6 0 T T T T T T _ T
x S Q> e Q & Q o

&8 (,9\00 e@\ éa& Q 73“\0 RN &e}
N & RS S A 3
S & R X
& 2 N
Q\* Q\\\Q vé\'b
Co morbidity

RENAL CHEMISTRY AND HEMATOLOGICAL PARAMETERS.

The mean creatinine level was 125.5mmol/l (medfatDémmol/l) and an IQR of 88.0 — 144.0
mmol/l. The mean eGFR was 62.03mls/min/1.73m2 withedian of 56.4mls/min /1.73m2 and
an IQR 36.44mis/min /1.73m2 and 78.94mls/min /1.Z3aspectively.

The mean Hemoglobin was 12.8g/dl (median 12.8afalt) IQR of 11.5g/dl to 13.9¢g/dl. The
mean MCV was 83.6fl, with a median of 86.9 and@R lof 82.7 fl to 90.8fl (Table 3).
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Table 3. Laboratory parameters

Variable Mean (SD) Median (IQR) Min - Max
Creatinine (n=167) 125.5 (67.4) 106.0 (88.0-144.0)| 38.0-436
Glucose (n=165) 5.8 (1.6) 5.4 (4.9-6.1) 2.6-13.4
Hemoglobin (n=166)| 12.8 (2.3) 12.8 (11.5-13.9) B232
MCV (n=166) 86.3 (7.5) 86.9 (82.7-90.8) 61.2-106.9
eGFR (n=167) 62.03 (32.1) 56.4 (36.4-78.9) 6.4-476.

ANEMIA: PREVALENCE, TYPE AND SEVERITY.

The prevalence of anemia was determined using tH®Wtfiteria for anemia. As illustrated in
table 4, the prevalence of anemia in the study ladipn was 36.1%, (95% CI 27.2-43.1). The
type of anemia was determined from the periphdoadfilm and majority, 71.7%, of the
patients, had anemia of chronic disease, thabrgnoacytic normochromic anemia; 23.3% had
microcytic hypochromic anemia and 5% had macro@asiemia (Figure 4). The severity of
anemia was graded according to the WHO criteriggfading anemia. 80% had mild anemia (Hb
of 9.5¢g/dl — 11.9¢g/dl - females, Hb of 9.5g/dI2:9g/dl - males), 15% had moderate anemia (Hb
of 8.0g/dl — 9.4g/dl) and 2% had severe anemiaqHB.5g/dl — 7.9g/dl). Only one patient had

life threatening anemia (Hb < 6.5g/dl) (Table 4).
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Table 4. Prevalence, type and severity of anemia.

Variable % (Frequency) 95% ClI
Hemoglobin (n=166)

Anemia 36.1 (60) (27.2-43.1)
Normal 63.9 (106)

Type of anemia

Microcytic hypochromic 23.3(14) 13.6-34.0
Normocytic hormochromic 71.7 (43) 60.3-82.4
Macrocytic 5.0 (3) 0.0-10.9
Severity of anemia (n=60)

Mild anemia 80 (48) 70.0-90.0
Moderate anemia 15 (9) 5.4-24.6
Severe anemia 3.3(2) 0.0-8.3
Life threatening anemia 1.7 (1) 0.0-5.0

Figure 4 . Type of anemia in the sample population
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RENAL DYSFUNCTION: PREVALENCE AND SEVERITY.

Renal function was determined using the CockcraiftilGequation, expressed as estimated GFR
(eGFR) and classified as per the classificatioomeanended by NHANES, from stage one to
stage five. Over half of the sample populationt th&3.3%, was in CKD stage three to stage
five. Of these, 40.1% were in stage 3, 10.8% igesthand 2.4% in stage 5 CKD (Table 5).

Table 5. Prevalence and severity of Renal dysfuncotn.

Variable % (Frequency) 95% ClI
Renal Function (n=167)

Renal dysfunction (stage 3 —5) 53.3(89) 45.5-61.7
Normal 46.7 (78)

Severity ofrenal dysfunction (n=167)

Stage 1 17.4(29) 11.4-22.8
Stage 2 23.3 (49) 22.2-37.1
Stage 3 40.1 (67) 32.9-47.3
Stage 4 10.8 (18) 6.6-15.6
Stage 5 2.4 (4) 0.6-4.8

PREVALENCE OF CRAS.

When anemia and renal dysfunction co exist in g&patvith heart failure, it is referred to as the
cardio renal anemia syndrome, CRAS. This studydabat, 22.3% (CI, 16.3 - 28.9) of the
patient had CRAS. The prevalence of CRAS in patignth non rheumatic heart disease was
22.3% (ClI, 15.0 — 30.9). There was no differencthéenprevalence of CRAS in patients with
rheumatic heart disease compared to the prevatdrCRAS in patients with non rheumatic

heart disease, as the etiology of heart failurdl@ )
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Table 6. Prevalence of CRAS

Variable Frequency % (n) 95% ClI
CRAS n - 167 22.3 (37) 16.3 - 28.9
CRAS (non RHD) pts 22.3 (23) 15.0-30.9
n- 103

ASSOCIATION OF VARIABLES.

Bivariate analysis was done to explore the asdoaidietween the prevalence and severity of

anemia, and renal dysfunction and selected dembgrapd clinical characteristics.

No association was detected between anemia preeassd age, gender, current cardiac

functional state, use of ACE inhibitors or the doemted etiology of heart failure. However

patients with heart failure for a longer duratidriime (mean duration of HF 5.5 years) were

more likely to have anemia than patients who hadtHailure for a shorter duration of time
(mean duration of HF 3.0 years), but this didneaich statistical significance (Table 7).
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Table 7. Factors associated with the prevalence amé.

Variable Anemia OR (95% CI) | P value
Anemia Normal

Age in years 52.4 (21.1) 50.7 (19.3) - 0.596

Gender

Male 19 (31.7) 36 (34.0) 1.0

Female 41 (68.3) 70 (66.0) 1.1 (0.6-2.2) | 0.763

Duration of HF (mean yrs) 5.5 (2.5-10.0) 3.0 (2.0¥8 | - 0.070

Current cardiac functional state

Class | 16 (26.7) 38 (35.8) 1.0

Class Il 35 (58.3) 48 (45.3) 1.7 (0.8-3.6) | 0.140

Class lll 9 (15.0) 20 (18.9) 1.1 (0.4-2.8) | 0.894

Use of ACE inhibitors

Yes 52 (86.7) 82 (78.1) 1.8(0.8-4.4) | 0.175

No 8 (13.3) 23 (21.9) 1.0

Hypertensive heart disease(HTN CM)

Yes 11 (18.3) 21 (19.8) 0.9 (0.4-2.0) | 0.817

No 49 (81.7) 85 (80.2) 1.0

DCM

Yes 18 (30.0) 39 (36.8) 0.7 (0.4-1.5) | 0.376

No 42 (70.0) 67 (63.2) 1.0

Ischemic heart disease

Yes 4 (6.7) 6 (5.7) 1.2 (0.3-4.4) | 0.749

No 56 (93.3) 100 (94.3) 1.0

There was a significant association between themtat age in years, HF etiology and

prevalence of renal dysfunction compared to patiith normal renal function. Patients with

renal dysfunction were older (mean age of 59.3ygavalue < 0.001) and were 9.5 fold more

likely( p 0.011 ) to have Ischemic heart diseasthastiology of heart failure compared to

patients with normal renal function. Patients WRHD, as the etiology of heart failure, were less

likely to have renal dysfunction with a significgmntzalue of 0.012 (Table 8).
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Table 8. Factors associated with the prevalence mnal dysfunction.

Variable Renal dysfunction OR (95% P value
Renal Normal Cl)
dysfunction n=77
n=90
Age in years 59.3 (18.5) 42.3 (17.7) - <0.001
Duration of iliness 5 (2-10) 3(2-8) - 0.145
Current cardiac functional state
Class | 25 (27.8) 30 (39.0) 1.0
Class I 47 (52.2) 36 (46.8) 1.6 (0.8-3.1) | 0.199
Class Il 18 (20.0) 11 (14.3) 2.0 (0.8-4.9) | 0.150
Hypertensive heart disease (HTN CM)
Yes 18 (20.0) 14 (18.2) 1.1 (0.5-2.4) | 0.766
No 72 (80.0) 63 (81.8) 1.0
DCM
Yes 36 (40.0) 21 (27.3) 1.8 (0.9-3.4) | 0.084
No 54 (60.0) 56 (72.7) 1.0
Rheumatic heart disease(RHD)
Yes 23 (25.6) 34 (44.2) 0.4 (0.2-0.8) | 0.012
No 67 (74.4) 43 (55.8) 1.0
Ischemic heart disease
Yes 10 (11.1) 1(1.3) 9.5(1.2-16.0) 0.011
No 80 (88.9) 76 (98.7) 1.0

INDEPENDENT PREDICTORS OF RENAL DYSFUNCTION.

Logistic regression multivariate analysis identf@der age in years as an independent predictor

of renal dysfunction, p <0.001.

Table 9. Predictors of Renal dysfunction

Variable OR (95% ClI) P value
Age in years 1.1 (1.03-1.09) <0.001
RHD 1.8 (0.7-4.7) 0.254
IHD 4.2 (0.5-36.7) 0.192
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9.0. DISCUSSION.

No study has set out to specifically study the plence of anemia and renal dysfunction in
patients with chronic (ambulatory) heart failurekianya. All information on anemia and renal
dysfunction in patients with heart failure has eatad from reports on studies carried out on
patients with acute decompensated heart failurthisrwork we report the findings of our study
that set out to determine the magnitude of anemilaranal dysfunction, in patients with heart
failure, attending the outpatient cardiac clinicaisingle national referral center in Kenya, the

Kenyatta National Hospital.

Our sample population was middle aged, predomipdeathale and literate with majority having
formal education. Majority of the patients wereciass | and Il cardiac functional class
reflecting a fairly stable state of heart failurelahe most common etiology of heart failure was
cardiomyopathy while hypertension was the most comoo — morbidity. A third of our

patients had anemia, with majority having, normmcgbrmochromic anemia, of chronic illness.
However, microcytic anemia and macrocytic anemieevedso present. With regards to the
severity of anemia, majority of the patients hatdranemia. Our study did not find any
statistically significant associations betweenghevalence and severity of anemia and
demographic or clinical parameters. Slightly ovalf bf our patients had significant renal
dysfunction with an eGFR of < 60mls/min/1.73amd were in CKD stages 3 — 5. These stages
have been associated with significant impact os@mues, in heart failure patients. Patients with
renal dysfunction were more likely to be older avete tenfold more likely to have ischemic
heart disease as the etiology of heart failuraeRest with Rheumatic heart disease were one and
a half fold less likely to have renal dysfunctidine severity of renal dysfunction was
significantly associated with older age and havwiggertensive heart disease as the etiology of
heart failure. A fifth of our sample population hadombination of anemia and renal
dysfunction in CHF (CRAS — Cardio Renal Anemia Symae).

Our sample population was unselected as we digxmtide the middle aged and the elderly.
The hemoglobin level falls with age especially afteddle age and our sample population was
middle aged( mean age 51.5 years, IQR; 36 — 66yednsch could have contributed to the high
prevalence of anemia[48The high prevalence of renal disease in our spaghulation (over

half of the patients had an eGFR< 60mls/min) mayehaso contributed to anemia, as the
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prevalence of anemia is increased in CHF populatwith co - morbid kidney disease. A GFR
of less than 60mls/min is associated with a dinhi@isproduction of erythropoietin and a
progressive decrease in hemoglobin concentrati®h Jhe type of anemia, that is normocytic
normochromic anemiaeflects the etiology of anemia in heart failurghat it is mainly due to
the persistent pro inflammatory state which, owreet influences erythropoietin levels and
utilization. However, other factors also play aerol the etiology of anemia, for example iron
deficiency and other mixed deficiencies that mayeheontributed to the 23% and 5%
respectively [28].

Possible explanations for the high prevalence wdlrdysfunction in our sample population
include older age, as our sample population walsdim middle ages and renal function
deteriorates with age. The sample population’s nwobidity profile may also have had an
impact on renal functios an example, the prevalence of hypertension wak)a@ while that of
diabetes was 9.6% and these two influence renatiimas they contribute to atherosclerosis,
endothelial dysfunction and chronic inflammaticegading to a higher prevalence and a more
rapid deterioration of renal function [50]. Thersifgcance of this high prevalence is that our
patients may have worse outcomes with regards thidity and mortality as a reduced GFR or
further worsening renal function is an adverse otedof clinical outcomes in CHF [4, 40, 41,
46, and 50]. The association between renal dystumeind older age reflects the expected
decline of renal function with advancing age tisaurther influenced by the effect of the
prevalent heart failure. For the patients with esolic heart disease and hypertensive heart
disease, it maybe a reflection of the additivectfté hypertension and diabetes as co
morbidities, on the prevalence and severity of rdgafunction [50]. The inverse association
between the prevalence of renal dysfunction andmaic heart disease may also be a factor of
age in that pts with rheumatic heart disease aneger hence less likely to have the influence of
age on their renal function. A possible explanatierio why the study did not find any
significant association between prevalence of aaeand demographic parameters could be

since it was a secondary objective we may not haem powered enough to achieve it.

The prevalence of CRAS was high as it was infludrmethe high prevalence of the individual
components of CRAS, that is, anemia and renal sissééhe significance of this is that the

combination of anemia and kidney disease, has pestulated to have an additive effect on the
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prognosis of HF mortality and morbidity namely,doent hospitalization and failure to respond

to optimal HF medication) [5, 36].

The prevalence of anemia in our heart failure samppulation was notably higher than that
found by Inglis et al, in a developing world Sodéitiican cohort with heart failure, who reported
a prevalence of 13.5%. They also had less sevaredbanemia as they had higher mean
hemoglobin levels (Male - 14.9 (SD 1.7) g/dl, Feenal 3.7 (SD 1.4) g/dl Vs our sample’s mean
hemoglobin level of 12.8 (SD 2.3) g/dl). Inglisa¢t also found a lower prevalence of renal
dysfunction (11.8%) and less severe renal dysfandtnean serum creatinine level of 97.5
+31.5 mmol/l and mean eGFR of 88.1 +26.9 mls/mimjhe South African cohort. This
difference in prevalence and severity of anemiathegrevalence and severity of renal
dysfunction can probably be explained by the d#ifémpatient characteristics in the two sample
populations. While our sample population was middjed, had varied etiologies of heart
failure, a mean duration of heart failure of 6.@ng and co — morbidities like hypertension and
diabetes, those studied by Iglis et al were yoongy had Idiopathic dilated cardiomyopathy as
the etiology of HF, new onset heart failure anccaanorbidities. In comparison to our sample
population, the South African population had legkience of age, duration of heart failure,
hypertension and atherosclerotic disease on hetbiogevel and renal function [21].

Our study found a similar prevalence of anemia(36&c)hat of Go et al and Anand et al, that
ranged from 20% - 42.6%. Go et al studied Amerjgatnents with chronic heart failure while
Anand et al, carried out a retrospective analysiB@moglobin levels in American patients with
chronic heart failure. The similar prevalence wesbpbly because their study population was
also unselected as they did not exclude the elderlgose with co — morbidities [12, 20]. The
type of anemia found in our sample population was similar to what Opasich et al (evaluated
patients with anemia and chronic heart failurenfihuhat is, normocytic normochromic anemia
accounted for 70.9%, microcytic anemia, 23.9% aadrocytic anemia, 5.2%. [28]. The
prevalence and severity of renal dysfunction wae aimilar to what Mcalister et al (study on
Canadian patients with chronic heart failure) aitde®erg et al (study on Israeli patients with
chronic heart failure) found, that is a prevaleateenal dysfunction of 56% and 40%
respectively. Mcalister et al also found that 39.&%d 15.6% were in stage 3 and stage 4/5
respectively. These findings are most likely duthtofact that these patients had similar
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characteristics, in that, they were middle to plalge groups, had similar co morbidity profile
(hypertension, diabetes and dyslipidemia), andheadt failure for a longer period of time as

opposed to new onset heart failure [4].

With regards to CRAS, Go et al found a similar jatence at 18.2% (Vs 22.3% in our sample
population) while Inglis et al found a much loweeyalence at 1.2%. Since the prevalence of
CRAS is influenced by the prevalence of both aneaniirenal dysfunction, the differences and
similarities in the prevalence of CRAS in our stwidynpared to the other studies can be
explained by the same factors previously mentiotieat,is older age, co — morbidities like
hypertension, diabetes and dyslipidemia and thatabur of heart failure, as factors influencing
anemia and renal function. The prevalence of CRA&uUr study and that of Go et al was higher
as the patients were older, were prevalent casdshad co morbidities, while the converse was

true for patients studied by Inglis et al, who laddwer prevalence of CRAS [20, 21].

In the western world, some intervention studieShyerberg et al and Mancini et al, have
demonstrated a potential positive impact of comgcanemia, with sc EPO, in patients with
intractable heart failure. The patients includethiese studies had severe persistent CHF
(NYHA>III), failed to respond to heart failure tregry and had frequent hospitalization. After
correction of anemia, they had a reduction in fezmpy of hospitalization and diuretic dose,
improved cardiac functional state, stabilizatiorrexfal function and a reduction in all cause
mortality. However these studies consisted of smathbers of study participants, 26, 32 and 26
patients respectively and were held in only twoteen[42 — 44]. Thus we may not be able to
extrapolate this to our data as we need to finsyaaut studies to determine the impact of the
prevalent anemia and renal dysfunction on morbiaiitg mortality, and the impact of correcting
the anemia on outcomes, in HF patients, beforeesiog a change in policy in relation to the

management of these co — morbidities locally.

This study is the first of its kind in Kenya andshherefore provided valuable information that
will inform clinicians and policy makers as theywetop protocols for the management of HF
patients. This study has also significantly extehder knowledge base with regards co —
morbidities present in patients with heart failur&enya. This information can also be used as a
basis, for further cohort and intervention studedetermine morbidity, mortality and benefits

of correction of anemia and stabilization of refugction in patients with chronic heart failure.
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Our sample population included patients with vasietiologies of heart failure and various co
morbidities, and the different age strata were wegdresented therefore giving us fairly accurate
data on anemia and renal function in heart faipaents attending the cardiac clinic at the
Kenyatta National Hospital. This is unlike previaiadies some of which have been secondary
analysis of data from sample populations of higitgselected individuals for example, Anand et
al, O'meara et al [12, 19]. Others have consisttepts with restricted etiology of HF for
example IDCM (Inglis et al [21]).

One of our study limitations is that, we may haverestimated renal function in the individuals
who may have had fluid overload. This may potelytiahve introduced a measurement bias by
underestimating the prevalence of renal dysfuncfltms is because the formula used to
calculate the eGFR (Cock Croft Gault formula) agk the weight of the patient and patients
with fluid overload may have had a higher baseheght.

CONCLUSION.

In conclusion, we report a high prevalence of amemgnal dysfunction and CRAS in our sample
population of heart failure patients. With the ewmod prevalence of non communicable diseases
in Sub Saharan Africa and the increasing prevalehbteart failure globally, over time, there is
bound to be more patients with anemia and rendudgson in heart failure. The presence of
renal dysfunction carries an increased risk of alibytand morbidity in these patients, which
increases with the addition of anemia. Therefdre résults of this study suggest that early
diagnosis of anemia and renal dysfunction in higgltire patients will be worthwhile, in order to
have an impact on morbidity and mortality which nadgo lead to a reduction in the cost of

health care in Kenya.

10. RECOMMENDATIONS.

From our study findings, we do recommend the follayfirstly, routine monitoring of renal
function and detection of anemia for earlier inggrtton. Secondly we propose prospective

studies to study the impact of anemia and rendludgsion on the HF population with regards to
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morbidity and mortality and finally we recommendeirvention studies on the impact of

correction of anemia on renal function and cardlimctional state.
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APPENDIX 1 : MODIFIED FRAMINGHAM CLINICAL CRITERIA FOR
DIAGNOSIS OF HEART FAILURE

Major criteria:

Elevated jugular venous pressure

Pulmonary rales

Pulmonary edema on chest X — Ray

Third heart sound

Orthopnoea

Cardiomegally on chest X- ray

Paroxysmal nocturnal dyspnoea

Weight loss of more than or equal to 4.5kg oveagsdn response to treatment of presumed

heart failure

Minor criteria

Bilateral leg edema

Nocturnal cough

Dyspnoea on ordinary exertion

Hepatomegally

Pleural effusion

TachycardiaX 120 Bpm)

Weight loss of more than or equal to 4.5kgs oveays

Diagnosis:

The diagnosis of heart failure requires that 2 majoor 1 major and 2 minor criteria that
cannot be attributed to any other medical condition

From Senni, M, Tribouilloy,CM, Rodeheffer, RJ, et al Circulation 1198; 98: 2282; adapted from
McKee, PA, Castelli, WP, Mc Namara, PM, Kannel, WB. N Engl J Med 1971; 85: 1441.
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APPENDIX 2 : CONSENT EXPLANATION.

My names ar®r CAROLINE MUTHEU MWOLOLO , a post graduate student in the
department of medicine and Therapeutics, of theréfsity Of Nairobi. | am conducting a
research on patients with heart failure, attendliregCardiac clinic, at the Kenyatta National
Hospital.

Purpose of the study.

This is a non interventional study aiming at detaing the prevalence of anemia and renal
dysfunction in patients with heart failure and ddszthe associated socio-demographic, clinical
and laboratory characteristics. Heart failure ituim defined as a state in which your heart is not
able to adequately pump enough blood to meet tedsnef your body’s tissues.

Procedures.

If you agree to participate in this study or in t@se of a minor, you as the parent / guardian
accepts that he/she should participate in the stheéye will be a request that:

1. The patient or in the case of a minor, the patsepérent/guardian answers questions
relating to their (patient’s) socio — demographjgast and present medical history and
cardiac functional class.

2. The patient undergoes a physical examination ingusf measurements of height and
weight.

3. The patient has 6 mls of venous blood drawn foidgtermination of your blood counts,
peripheral blood film, kidney function and bloocyau.

Risks.
There will be minimal pain while drawing the blosample for laboratory tests

Benefits.

1. All the above examination and procedures shalldredree of charge. (The principal
investigator shall bear the cost of the laboratowestigations).

2. The results of these investigations will be ex@dito you( the patient) and in the case of
a minor, to his/her guardian/parent and a copymethin their medical file for access by
the primary doctor at the clinic.

3. For those with Anemia or significant renal dysfuoit caregivers will be informed so as
to institute appropriate management.

Confidentiality.

Strict confidentiality will be maintained and dllet data obtained will be securely stored and
used for purposes of this study only.
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Conclusion

Participation in this study is voluntary and yolieg(patient) or in the case of a minor, his/her
guardian/parent, are free to withdraw at any timend) the course of this study period. Your/
parent’s/ guardian’s refusal to participate or wrttwal from the study will not in any way affect
the quality of your/ his/her treatment. Kindly nol@at apart from the benefits outlined above,
there will be no monetary compensation for youtipigration or the participation of your child,
in the study. If you have any questions concertimggstudy kindly contact any of the following:

Dr CAROLINE MWOLOLO.
P. O. Box 456.

Kitengela.

Telephone 0722 237610.

Prof M. JOSHI.

Associate Professor and consultant Cardiologist.
Department of Clinical Medicine and Therapeutics.
University of Nairobi

P.O. Box 19676

Nairobi

Telephone. 0722 516904

Dr RITESH PAMNANI.

Lecturer, Unit of Hematology and Blood transfusion.
Department of Human Pathology.

University of Nairobi.

P.O. Box 19676

Nairobi

Telephone 0733 743792

Prof. GUANTAI

Chairperson- Ethics Research Committee
Kenyatta National Hospital

P.0O. Box 20723 (00202)

Nairobi.

Telephone :020 02726300 Ext 44355

49



APPENDIX 3 :MAELEZQO YA IDHINI

Kwa majina naitwaDr CAROLINE MUTHEU MWOLOLO , mwanafunzi wa shahada ya
uzamili katika Idara ya Magonjwa ya Ndani( Inter&dicine) ya Chuo Kikuu cha Nairobi.
Nafanya utafiti kwa watu walio na ugonjwa wa moga,wanaohuduria Kliniki katika Hospitali
kuu ya Kenyatta.

Nia ya Utafiti.

Utafiti huu si wa kupeana tiba lolote ila ni wa akgalia idadi ya watu walio na shida la figo au
ukosaji wa damu mwilini na ambao huja kwa klinikecmoyo. Ugonjwa wa moyo nao waweza
kufafanuliwa kwa kuwa ni ile hali ya moyo kushinalku pampu damu ya kutosha kukidhi
mahitaji ya mwili wako.

Taratibu.
Kama unakubali kushiriki au ukubali mtoto wako aghkatika utafiti huu utaombwa:

1. Kujibu maswali kadhaa ya kijamii na ya kuhusu uganjvako au wa mtoto wako kama
ndiye aliye mgonjwa.

2. Kufanyiwa uchunguzi wa kimwili na kupimwa ratilarurefu au mtoto wako kufanyiwa
uchunguzi wa kimwili na kupimwa urefu na ratili kamdiye mgonjwa.

3. Kutolewa au mtoto kutolewa mililita 6 za damu tugded kupina kiwango cha damu,
sukari na vile figo inavyosafisha damu.

Hatari.
Kwa kushiriki katika utafiti huu, mgonjwa hatakuwaenye hatari yoyote ila tkutakuwa
na maumivu madogo wakati wa kutoa damu.

Faida ya Kushiriki:

1. Uchunguzi wote utafanywa bila malipo yoyote kutékeako. Mpelelezi mkuu ndiye
atakayegharamia uchunguzi wa maabara

2. Matokeo ya uchunguzi huu yatafafanuliwa kwako alkata iwekwe katika faili yako au
ya mtoto wako, ya matibabu kwa ajili ya kutazammadaktari msingi katika kliniki.

3. Kwa wale walio na upungufu wa damu na shida ya, figixtari wa kliniki ataelezewa ili
aanze matibabu

Usiri.

Majibu/nakala yoyote itakayotokana na huu uchungahifadhiwa kwa usiri na kutumiwa
kwa ajili ya utafiti huu tu.
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Hitimisho.

Kushiriki kwako au kushiriki kwa mwanao katika utahuu ni kwa hiari na uko huru kutoka au
kumtoa mwanao wakati wowote , katika kipindi hiha utafiti. Ukikataa kushiriki au utake
kuondolewa kutokana na utafiti, haita adhiri kvjia goyote ubora wa matibabu yako au ya
mwanao.

Kwa maelezo au maswali yoyote kuhusu utafiti hunaweza kuuliza:

Dr CAROLINE MWOLOLO.
S.L.P 456.

Kitengela.

Nambari ya simu 0722 237610.

Prof M. JOSHI.

Idara ya Magonjwa ya Ndani( Internal Medicine)
Chuo kikuu Cha Nairobi.

S.L. P 19676

Nairobi

Nambari ya simu. 0722 516904

Dr RITESH PAMNANI.

Idara ya magonjwa ya binadamu.
Chuo Kikuu Cha Nairobi.

S.LP. 19676

Nairobi

Nambari ya simu 0733 743792

Prof. GUANTAI

Mwenye kiti — Kamati ya maadili ya utafiti.
Kenyatta National Hospital

S. L. P 20723 (00202)

Nairobi.

Nambari ya simu :020 02726300 Ext 44355

51



APPENDIX 4 : CONSENT FORM — ADULTS( 18 YEARS AND ABOVE)

After reading the consent explanation form and mgaeen explained to by Dr Caroline
Mwololo ( the principal investigator) do voluntarihgree to take part in this study on

ANEMIA AND RENAL DYSFUNCTION IN PATIENTS WITH
AMBULATORY HEART FAILURE AT THE KENYATTA NATIONAL
HOSPITAL

| am also aware that | can withdraw from this stuatyrout losing any benefits or the quality of
management of my medical problem.

Signed/ Thumb print..........coooi e

Contacts:
Patient Tel.............c.cceeeeeeeee. Physical @ddress ..o

Next of kin/ Caretakers:
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APPENDIX 5 : CONSENT FORM — MINORS (13 - 17 YEARYS)

..after reading the consent explanatform and having been
explalned to by Dr Carollne Mwololo ( the principaVestigator) do voluntarily agree to have

my son/ daughter take part in this studyANEMIA AND RENAL DYSFUNCTION
IN PATIENTS WITH AMBULATORY HEART FAILURE AT THE
KENYATTA NATIONAL HOSPITAL

| am also aware that | can withdraw my child frdnststudy without him/her losing any benefits
or affecting the quality of management of his/hedal problem.

Signed/ Thumb print..........coo e

Telephone contacts (of parent/ guardian).............cc.ccoevvivvn v cev e

| confirm that | have explained to the parent/ gliean the contents of the consent explanation
form.

SIGNEd. ...

Date ..o ( interviewer)
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APPENDIX 6 : FOMU YA IDHINI YA WATU WAZIMA(MIAKA 1 8 NA
KUZIDI)

Baada ya kusoma maelezo ya idhini na baada yaZzewtena Dr Caroline Mwololo, na kawa
hiari yangu, nakubali kushiriki katika utafitit WANEMIA AND RENAL
DYSFUNCTION IN PATIENTS WITH AMBULATORY HEART FAILU RE
AT THE KENYATTA NATIONAL HOSPITAL

Najua ya kwamba naweza kujiondoa kutoka utafiti tmalkati wowote bila kudhuru kiwango
cha matibabu ya ugonjwa wangu.

Sahihi/ alama ya kidole gumba............coii
I U= 1= P

Nambari ya simu ............cccveeeeeeeenn. Ninakoishi..........c.ccoiiiiii e

Walinzi wangu.

R T o - P
Nambari ya Simu..........cccvvvvieinecnnnn Uhusiano..........ccooeviveenennnnnn.

P22 1 T
Nambari ya simu..................... Uhusiano ........

Nimeelezea mgonjwa yaliyomo katika fomu ya maelgadhini
Sahihni....c.oo

Tarehe ... (interviewer)
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APPENDIX 7 : FOMU YA IDHINI YA WATOTO (MIAKA 13- 17)

MM e e i e MzazI mlinziwa.............

e . Baada ya kusoma fomu ya maelezdaada ya kuelezewa
na Dr Carollne Mwololo nakubah kwa hiari yangu matevangu ashiriki katika utafiti wa

ANEMIA AND RENAL DYSFUNCTION IN PATIENTS WITH
AMBULATORY HEART FAILURE AT THE KENYATTA NATIONAL
HOSPITAL.

Pia najua yakwamba naweza kumtoa kutoka utafitiviakati wowote bila kuadhiri kiwango
cha matibabu yake.

Sahihi/ alama ya Kidole gumba............coii e
I L= 1= PP

Nambari ya Simu Ya MINZi.......oooii i e e e

Nimeelezea mzazi/ mlinzi yaliyomo katika fomu yaeatezo ya idhini.
Sahini... .o

Tarehe ......cooviiii (interviewer)
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SERIAL NUMBER:

APPENDIX 8

AMBULATORY HF KENYA REGISTRY — CASE REPORT FORM

NAME

Frst HEEEEEEEEE NN /LT
Middle Assessment

Surname Hospital ID |

MOBILE TELEPHONE CONTACTS

Patient | Number

Next of
Spouse | Number Kin

Number

Demographics/PATIENT DETAILS

Date of birth / / (dd/mmfyyyy

Age yrs
Gender OFemale O Male
District of Birth

District of Residence in last 5 yrs
Educational level ONone OStandard 1-5  OStandard 6-10 ~ OSecondary OCollege/University
Occupation/employment

—

Marital status

© 0 N o g Rk owbd

Age at diagnosis of heart failure

10. Smoking  [JYes [INo
11. Have you smoked in the last 12 months?

12. How frequently do you smoke? (1 25days per week [ 1-4days per week [] 1-3days/month [1 <1day per month
Alcohol

13. Have you ever consumed a drink that contains alcohol; wine, spirits ,beer, chang’aa, busaa, muratina, kumi-kumi
14. Do you still take alcohol? (1 Yes [1No

15. If No, when did you stop ? .......cccovvvviiiiieiiieee e, (Year, Month)

16. Why did you stop [ No reason [ Advised because of HF [ Self Volition because of HF

17. Since the diagnosis have you decreased the amount taken? (1 Yes [ No
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SERIAL NUMBER:

18. In the last 12 months prior to diagnosis, how frequently did you have at least one drink? [1=5days per week [11-4days per
week [11-3days/month []<1day per month

19. Of the following which is the type of alcohol most frequently consumed? [J Chang'aa [ busaa [J other
local brews [ commercial beer [ wine [ spirits [muratina [kumi-kumi

20. What is the unit of measure that it is sold in?

21. On average, how many drinks do you drink during on a single day?

22. For how many years have you been drinking to this extent?

23. Men only: in the past 12 months, how many days did you have 5 or more standard drinks in a single day?
Women only: in the past 12 months,how many days did you have 4 or more standard drinks in a single day?

Current cardiac functional state (NYHA)

LClass|  [Class (1 Class Ill [1Class IV
Medication

24. Use of ACE inhibitors: [1Yes [JNo [ICurrentuse [1Pastuse
Pre-Evaluation

25. Number of Acute Heart Failure (AHF) admission in the last 12 months: ___

26.  Last AHF admission |
27.  1-month prior to admission: NYHA classification: (11 11l Tl [TV

Baseline Characteristics at Time of Evaluation

26 Diabetes [1Yes [1No 28. Hyperlipidemia [1Yes [1No [ Don’'t Know
[1Diet [1Oral [1Insulin 29. Stroke T1Yes [1No
30. PVD [1Yes [1No
27. Hypertension [JYes [ONo [J Don’t Know
31. Smoking [Yes [JNo 35. Atrial Fibrillation [JYes [JNo
32. Malignancy [1Yes [1No 36. Pacemaker [1Yes [1No
33. Bleeding disorder [Yes [JNo 37. HIV test done [JYes [JNo
34. Hemolytic disorder [1Yes [1No Positive result [1Yes [1No

Clinical Findings

Ascites [JYes [INo Crepitations [ONo  [JBasal [Widespread
Oedema CNo  ClAnkle [ Calf [Higher than calf JVP [INo  [JRaised

Cardiomegally [1Yes [INo
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Blood pressure (mm/Hg)

At 1 min;

At 2 min;

At 3 min;

Laboratory Investigations

NN

Lab Value

Units

Creatinine

BUN / Urea

Sodium

SERIAL NUMBER:
Heart rate (beats/min)

weight

height

PBF  [J Microcytic Hypochromic
1 Normocytic Normochromic
[ Macrocytic

Potassium

Lab Value Units

Glucose

AST

Hemoglobin

ALT

MCV

ALP

Total WBC

Tot Bil

DBil

Albumin

Echocardiographic Evaluation

Date

Left Atrial size (ml)

Dimensions and LV function

Left Ventricular size systole (cm)

Left Ventricular size diastole (cm)

Ejection Fraction, Teicholz (%)

Ejection Fraction, Visual estimations (%)

Intra Ventricular Septum (Diastole) mm

Posterior Wall (diastole) mm

LV mass (by Devereux)

DIASTOLIC FUNCTION

Left Atrial size, antero-posterior (cm)

Left Atrial size, planimetry (cm?)

Mitral E-wave (cm/sec)
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SERIAL NUMBER:

E-wave decelaration time (sec)

Mitral A-wave (cm/sec)

Mitral A wave (duration)

Valvular ?? Rheumatic or NON Severity
Rheumatic ? Mild Moderate Severe

Aortic Stenosis [Yes [JNo

Aortic Regurgitation [JYes [1No

Mitral Stenosis [Yes [JNo

Mitral Regurgitation [1Yes [1No

Tricuspid Regurgitation [JYes [1No

Other [Yes [JNo

Pericardial effusion

Severity [1None [1Mild [1 Moderate [ Severe

B? OYes ONo

Other Conditions

Conclusion

TYPE OF HF

Diastolic dysfunction [JYes [JNo
Systolic dysfunction [JYes [JNo
Possible Diagnosis

Rheumatic Heart Disease [1Yes [1No
Dilated - Idiopathic CM [1Yes [1No
HTN CM “1Yes [1No
Alcoholic DCM “1Yes [1No
Ischemic Heart Disease [1Yes [1No
Peripartum CM [JYes [JNo
HIV CM “1Yes [1No
Pericardial effusion [1Yes [1No
Other (Specify) [JYes [JNo
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