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Objectives:To describe the haematologic profiles and outcomes of patients with (preterminBl)s€&n in
LJzot AO NByYyIlf aLISOAlLtide OftAyAOa Faaz20AliSR 6A0GK (KS
Queensland Health), in Brisbane.

Methods: Participants had all given informed consent to participate in the registry functions of CKD.QLD
(CKD.Queensland)Enrolmentproceeded in a staggered fashion starting in May 2011. Of 1150 patients
enrolled by April 2014, data on haematologic profiles were available within 3 months of the date of consent
for 1018 patients. Available laboratory datere accessed through automated download from the RBWH
aeaidisSvyo ¢tKS o0lFaStAyS aolaStAaySég OftAyAOrft FyR KIFSY
Anaemia was defined by WHO and KDIGO criteria thus: for all men and womerb&ggehrs Hb<130 g/l;
consisting of mild anaemia 1429; moderate 8aL09; severe<80; for women <50 years Hb<120 g/l;
consisting of mild anaemia 14019; moderate 8@L09; severe <80 g/I. Participants were followed from
date of consent until death, institution of RRTsaliarge, transfer or the censor date of April 30, 2014. All
hospital admissions within the RBWH system in that interval were captured, along with the attendant DRG
and length of stay (LOS). Costs were estimated from the specific daily costs of the dtmzliamdmitting

units multiplied by the LOSTotal follow up was 1,728 person years, with an individnakimumof 3

years

Results: Most patients had CKD stages 3b, 4 and 5 at time of consent. Anaemia was present in 57.4% at
consent: 63.5% of femaleand 51.5% of males. Females had lower haemoglobin levels and higher
frequency and severity of anaemia. Anaemia was strongly correlated with CKD stage. It was least common
with genetic renal disease, glomerulonephritis and polycystic kidney disease asd cormmon with
diabetic nephropathy and renal vascular disease. Anaemia was correlated inversely with serum iron levels,
directly with ferritin levels and with parathyroid hormone levels, and with the level of
proteinuria/albuminuria. Ninety five patient$9.3%) were prescribed erythropoetin stimulating agents
(ESAS): specificaliy 4.8%, 17.2% and 43.5% of people with CKD stages 3b, 4 and 5 respectively. ESA use
was highest in subjects with diabetic nephropathy (17.7%). The proportions of subjectgeddtoit
hospital over follow up, and the timadjustedhospital episodes, LOS aodsts were powerfully correlated

with anaemia and its severity. In patients with moderate and severe anaemia,dbefraquent hospital
admissionDRGs were related to red Itelisorders. The average ¢ax these admissions was $3,6p6r

100 person yearof the whole cohort, and $57,648er 100 person years for subjects with severe anaemia

at consent. Moderate/severe anaemia was an independent risk factor for death (hah@7for start of

RRT (n=52), after adjustment for age, CKD stage, primary renal disease, proteinuria at baseline and
significant cemorbidity.

Discussion: The presence and severity of anaemia are strongly correlated with heightened hospital
resource congmption, death and terminal renal failure in these CKD patients. Potential benefits of
expanded use of preventative and therapeutic interventions might be assessed against such data.



Demographic data(Tables 1 and 2)

1018 CKD patients with baselineemaoglobin data, 48.3% were females, and 51.9% were males. The
median age was 69.4 and 70 years for females and males respectively.
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CKD Stageg¢Table 3)

Most patients were StagesA3 3B and 4. Six percent were stage 5.
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Primary renal disease diagnosi§able 4)

Leading primary renal diagnoses were renalvascular disease, diabetic nephropathy and a
YAa4O0SttlyS2dzaA INRPdzL) da20iKSNEZX odzi wmmsg: KFER 3If2YSN
had a singl&idney. However, half the patients had at least two renal diagnoses, and some had 3

and 4. Moreover, the spectrum of primary renal disease differed greatly by age.

Primary renal diagnosis

Single kidne,
5%

GRD
8%

Diabetic status at baseline

43.3% of females and 47.8% of males were kntwmave diabetes at baseline.
The vast majority had type 2 diabetes, as opposed to type 1 diabetes.
These percentages, of cadr, exceed those thought to have diabetic nephropathy.

CKD stage by primamgnal diagnosis

81.5% of people with renal vascular disease, 80.9% of people with diabetic nephropathy and 72.9%
of people with a single kidney had CKD stages 3B, 4 and$cohtpares with 48.8% of people with
polycystic kidney disease and 45.2% of people with GN, which therefore have greater representation
of less advanced disease. (Tables and figures on request).



Haemoglobin Levels by CKD sta¢BablesbA, 5B and5C)

Haemoglobin levels were successively lower with higher stages of CKD. This applied in both males
and females. At all stages, haemoglobin levels tended to be higher in males than females
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Haemoglobin levels by primary renal diseaf&bles6A, 6B and €)

Among the major categories of primary renal disease, mean haemoglobin levels were mghest i
those with PCKD, GRD and GN, and lowest in those with renalvascular disease, in the uncertain
category, and with diabetes. This pattern was most prominent in males. In females, who had
conspicuously lower haemoglobin levels in every disease categomdegebin levels were less

well preserved in PCKD, but were still lowest in those with diabetic nephropatigse trends

would be also influenced by age and CKD stage of people in those disease categories.
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Anaemia at baseline (Tables 7A, 7B and 7C).

57.5% of subjects had anaemia by the standardnitedn (page 1)
Rates were higher for females (63.8%) than for males (51.5%)

The prevalence of anaemia increased with CKD agefati#l conspicuoug higher in females.
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Anaemia byPrimary Renal iagnosis (Tables8A and 8B)

In the aggregate CKD population, the prevalence of anaemia was lowest in people with genetic renal
disease and polycystic disease, intermediate @tk and single kidney and highest in those with
renalvascular disease, diabetic nephropathy and the uncertain category. This ranked order was
largely driven by the pattern in females. In males, the prevalence of anaemia was still lowest in GRD
and polycgtic disease, but were highest in those with diabetic nephropathy. Age and CKD stage of
the various primary renal disease groups will also influence these findings.

Anaemia prevalence by primary diagnosis
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Severitv of anaemia_(Table 9) Anaemia severity in CKD patients
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CRP and AnaemigTable 11)

There was an inverse association betwé&RP and haemoglobés continuous varides, though far
from significant (p=0.2825).here wereapparently highelCRP levels in subjects with moderate and
sevee anaemia, p0.312 (Table 11)

Correlation coefficient betwedmemoglobirand CRP: N=592, dbeient=0.0442, p=0.2825

X_axis shows original CRP - X_axis was log2 transformed
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Serum iron and anaemidTable 12)

Haemoglobin levels were directly correlated with serum iron legR<0.001).

Iron levels were significantly, and inversely, correlatedhwlie presence of anaemipg<0.001 as
shown in the bar graphs belowerversely, however, iron levels were high in the few people with
severe anamia, probably related to recent infusions

Correlation coefficient betwedmemoglobin andron: N=694, coditient=0.2565, p<0.001

x_axis shows original Iron x_axis was log2 transformed
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Ferritin andAnaemia.(Table 13

Haemoglobin levels were negatively correlated with ferritin leva@tewn below.
This is supported by higher ferritin levétspatients with anaemia a& dichotomous variable
(p<0.001), and higher levatsoderate and severeVek of anaemia, p8.001.

Correlation coefficient between Hb aRdrritin N=687, coefficient=0.1908 p<0.001

x_axis shows original Ferritin - X_axis was log2 transformed
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Anaemia and PTAssociation between Hb/anaemia and PTH ainsent (Tables 4, 15)

Haemoglobin levels were inversely correlated with PTH levels, (p<0.0055). Reciprocally PTH levels
were significantly higher in those with anaemia. a slight deviation from this the few people with
severe anaemia had lower PTHdbsv Their parathyroidectomy status is being checked.

Correlation coefficient between Hb and PTH: N=665, coeffielehf®75, p=0.0055

X__axis shows original PTH - X_axis was log2 transformed
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Urine ACRPCR and Anaemid@ables 16,1Y

Therewasa significantdirect associatiorof anaemia with urine ACR, PCR, and with urine albumin

and urine protein concentrations, even without correction for urinary creatinine concentration.

ACRevels were highesh people with moderate anaemia, and less pronounced in those with severe

anaemia, probably reflecting the sieuslyreduced e_ GFR in people with advanced dise@aeh a
dip was not reflected in the PCR levels with severe anaemia, hoygs@101)

wS f

FdA2yaKALA 2F KISY23f206Ay

significant (p<0.001).
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Erythropoietin stimulating agentdESAS)(Tables18, 19

Ninety five (9.3%patients receiveckrythropoietin stimulating agents (ESA&s)some time in their
course under observation thus fahd proportion wasdentical for females and maleBroportions
rosewith more advancedKD reaching 43.5% of those with stage 5 CKBe proportion of patients
receiving ESAs was highest for those wlitibetic nephropathy17.7%, low for those withGN
(5.8%9, and lowest for those with a single kidney (2%, not show@f those 95 patients, 88 had
haemoglobin levels <100 gm/L when ESAs were started (lowest b1lg/Epeople special
circumstances allowed ESA wdmve thelevel of100 gm/L specifié by Queensland Health.

Proportion of receiving ESA by CKD stage (N=1018)
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Hospital admissios, length of stay and costs by anaemséatus. (Tables P-24)

The proportion of subjects who were admitted to hospital over the study interval increased
significantly with the presence and severityamfaemia at baseline.

Thenumber of hospital admissionttal length of stay (LOS) and cqossljusted for 100 person
years of follow upwere all strongly correlated with psence and severity of anaemia (@40.001).

CKD patients hospitalised
by severity of anaemia at consent,
1018 patients, 1728 years of follow up
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LOS per 100 person years

Total hospital length of stay in days per 100 person years in

CKD patients by severity of anaemia at consent
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DRGs fohospital admissiors and ana&miastatus (DRG listings aend o the Sipplement).

Among the 10eading DRGs farumber of hospitahdmissionsinspected by category of anaenaa

time of consen{not necessarily the category at time of admissi@RGs foa NER OSf ¢
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eighthfor those without anaemiafifth for those with mild anaemigand first for those with both
moderate and severanaemia at corent.
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Moderate anaemia patients, admissions by diagnostic category
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Time adjustedratet2 T | RYAdaA2yva yR Ozaia &aLISOATFTAOLT T @

The rates othospital admissions per 100 person years, and the costdraission per 100 person
yearsfor thesedred cell disordelsDRGsre shavn by category of aremia at baseline, as follows.

For people with moderate and severe anaetthiay accounted fod4.2 and 65.8 admissions per 100
person years respectively, with costs of $11,118 and $61,967 per 100 person years respéctively.
the entire cohort, the average costs of DRGS in this category was $4,123 per 100 person years.
These numbers profoundly understate the hospital consumption associated with anaemia in CKD
patients, in part because they do not disclose the transfusions/infusiorferpeed during
hospitalisationsadmissiongor a more complex set of conditionefinedby different DRGs. These
might bedisclosed by examination of @edurecodes,and can be the subject of further study

Hospital episodes for "red cell disorders” in CKD patients by
category of anaemia at consent, per 100 person yr
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Anaemia Deathand RRTTables25-28)

107 patients died and2 persons started RRAver 1728 person year®f follow up. These were
substantially different populations. Those who died without RRT were older, with more equal
gender distribution and more often had coronary heartedise, while those who started RRT
were younger, more often male and had fewer comorbidities, inclutiag documented

coronary heart diseaseDespite these differencethe incidence of death and of RRT wé@h
strongly correlded with the presence andeverityof anaemia atime of consent

Incidence of death per 100 person years by severity of
anaemia at consent
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Mild/severe anaemia predicted a 2f8Id increase irdeath after adjustment for (advanced) stage of
CKD, primary renal disease (diabetic nephropathy and renalvascular dise@f§eandage>=70 yr
(vsyounger). Notably, when anaemia was included as a predictor of death in multivariate models,
the independent predictive value of overt albuminuria or proteinuria on deedls notsignificant.

Anaemia was also an independent predictor of start of RRUibjects in whom that treatment was
chosen when they reached esthge kidney disease Mild/moderate anaemia at baseline
predicted a 4.Zold increase in RRT incidence, after adjustment for (advanced) CKD stage, more
youthful age (<70 yr vs older) dmale gender (vs female gender).

Independent predictors of death in RBWH CKD cohort

Predictors

. DN
s ' HR 9.7 (1.32.3)

» i Renovascular
HR 7.4 (1.454.8)

— . Stage 3b+4+5
HR 2.8 (1.81.9)

— Aged >=70 yrs
HR 2.3 (1.31.2)

= i Mod/severe anaemia
HR 2.3 (1.2.5)

05 1 2 4 8 16 6432 128
Hazard ratio (95% CI)

Independent predictors of RRT in RBWH CKD cohort

Predictors

Stage 3b+4+45

' = " HR25.0(5.6-110.6)

Aged <70yrs
HR6.1(2.5-14.9)

| = | Mod/severe anaemia
HR 4.2 (1.3-13.2)

— Male gender
HR2.6(1.3-5.2)

) = ) Coronary disease
' ' HR 0.4 (0.1-0.9)

0125 0.25 0.5 1 2 4 8 16 32 64 128
Hazard ratio (95% Cl)

25



Supplement.Tables and charts

Table 1 Age distribution by gender

gender N mean p50 min Max
Female 492 65.4 69.4 17.7 985
Male 526 66.4 70.0 18.2 93.0
Total 1018 65.9 69.8 17.7 98.5

Table 2 Proportions by age group by gender

Age group Female Male Total
1524 number 10 12 22
% 2.0 2.3 2.2
2534 number 33 16 49
% 6.7 3.0 4.8
35-39 number 12 16 28
% 2.4 3.0 2.8
40-44 number 17 16 33
% 35 3.0 3.2
4549 number 21 24 45
% 4.3 4.6 4.4
50-54 number 26 34 60
% 5.3 6.5 5.9
5559 number 28 36 64
% 5.7 6.8 6.3
60-64 number 37 42 79
% 7.5 8.0 7.8

65-69 number 66 67 133
% 134 12.7 13.1
70-74 number 68 92 160
% 13.8 175 157
7579 number 87 58 145
% 177 11.0 142
80-84 number 53 75 128
% 108 143 126
85-89 number 27 31 58

% 55 5.9 5.7
90+ number 7 7 14
% 1.4 1.3 1.4

Total number 492 526 1,018
% 100.0 100.0 100.0




Table 3 Distribution of CKD stagby gender

Stage Female Male Total
1 number 39 28 67
% 7.9 5.3 6.6

2 number 47 57 104

% 9.6 10.8 10.2

3A  number 64 89 153
% 13.0 16.9 15.0
3B  number 162 168 330
% 329 319 324
4 number 150 152 302
% 305 289 297
5 number 30 32 62
% 6.1 6.1 6.1
Total number 492 526 1,018
% 100.0 100.0 100.0

Table 4 Primary renal disease diagnosis

Diagnosis Freq. Percent
Uncertain 29 2.85
dngle kidney 46 4.52
GRD 82 8.06
GN 104 10.22
Diabetic nephropathy 181  17.78
Others 216  21.22
Renovascular 360 35.36
Total 1,018 100

TablesbA, 5B and & Baselinehaemoglobinlevel byCKD stage

All Sage N  mean of Hb

1 67 1394

2 104 135.3

3A 153 133.0

3B 330 125.8

4 302 116.8

5 62 107.8

Total 1018 125.0
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FemaleSage N mean of Hb

1 39 133.8

2 47 129.9
3A 64 128.1
3B 162 123.6

4 150 112.9

5 30 106.3
Total 492 121.3

Male Sage N Meanof Hb

1 28 147.2

2 57 139.7

3A 89 136.5
3B 168 127.9

4 152 120.7

5 32 109.3
Total 526 128.5

Tables6A, 6B and6C Baselire haemoglobinlevel by primary diagnosis

Al Diagnosis N  meanHb
GN 104 1304
GRD 82 131.6

Polycystic KC 37 131.0
Non-polycystic KE 45 132.1
Diabetic nephropathy 181 119.1
Others 216  126.8
Renovascular 360 123.6
Sngle kidney 46 128.7

Uncertain 29 121.5
Total 1018 125
Female Diagnosis N mean Hb
GN 48  123.8
GRD 48 1284

polycystic KC 20 123.3
Non-polycystic K 28 132.1
Diabetic nephropathy 83 116.3
Others 107 1221
Renovascular 168 120.3
Sngle kidney 21 126.0
Uncertain 17 116.9
Total 492 1213




Male Diagnosis N mean Hb

GN 56 136.1

GRD 34 136.1
polycystic KC 17  140.1
non-polycystic KC 17  132.1
diabetic nephropathy 98 121.5
Others 109 1315
Renovascular 192 126.5
single kidney 25 130.9
Uncertain 12 128.1
Total 526 128.5

Tables7A, 7B and7C Anaemia byCKD stage.

All

Stage No. wanaemia Total no. % anaemia
1 10 67 15%

2 34 104 33%
3A 64 153 42%
3B 190 330 58%

4 231 302 76%

5 56 62 90%
Total 585 1,018 57%

Female

Stage No.wanaemia Total no. % anaemia
1 8 39 21%

2 18 47 38%
3A 30 64 47%
3B 104 162 64%

4 125 150 83%

5 29 30 97%
Total 314 492 64%

Male

Stage No.wanaemia Total no. % anaemia
1 2 28 7%

2 16 57 28%
3A 34 89 38%
3B 86 168 51%

4 106 152 70%

5 27 32 84%
Total 271 526 52%
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Tables8A, 8B ard 8C. Anaemia and Primary Renal Diagnosis

All

Diagnosis No. wanaemia Total no. % anaemia
GRD 29 82 35%
GN 49 104 47%
Sngle kidney 22 46 48%
Others 108 216 50%
Renovascular 233 360 65%
Diabetic nephropathy 124 181 69%
Uncertain 20 29 69%
Total 585 1,018 57%

Female

Diagnosis No. wanaemia Total no. % anaemia
GRD 19 48 40%
dngle kidney 11 21 52%
GN 26 48 54%
Others 61 107 57%
Diabetic nephropathy 58 83 70%
Renovascular 125 168 74%
Uncertain 14 17 82%
Total 314 492 64%

Male

Diagnosis No.w anaemia Total no. % anaemia
GRD 10 34 29%
GN 23 56 41%
Others 47 109 43%
dngle kidney 11 25 44%
Uncertain 6 12 50%
Renovascular 108 192 56%
Diabetic nephropathy 66 98 67%
Total 271 526 52%
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Table9. Categorieof anaemia at baseline

Anaemia Female Male Total

Nonanaemia number 178 255 433
% 36.2 485 425

Mild number 192 174 366

% 39.0 33.1 36.0

Moderate number 114 93 207
%S 232 17.7 203

Severe number 8 4 12
% 1.6 0.8 1.2

Total number 492 526 1,018
% 100.0 100.0 100.0

Tables 10A, 10B and DC. Severity of Anaemia and CKD stage

All
Sage Nonanaemia Mild Moderate Severe Total
1 Number 57 8 2 0 67
% 85.1 11.9 3.0 0.0 100.0
2 Number 70 31 3 0 104
% 67.3 29.8 2.9 0.0 100.0
3A  Number 89 49 15 0 153
% 58.2 32.0 9.8 0.0 100.0
3B Number 140 125 64 1 330
% 42.4 37.9 19.4 0.3 100.0
4 Number 71 125 98 8 302
% 23.5 41.4 325 2.7 100.0
5 Number 6 28 25 3 62
% 9.7 45.2 40.3 4.8 100.0
Total Number 433 366 207 12 1,018
% 42.5 36.0 20.3 1.2 100.0

31



Females

Stage Non-anaemia Mild moderate Severe total
1 number 31 6 2 0 39
% 79.5 15.4 5.1 0.0 100.0
2 number 29 16 2 0 47
% 61.7 34.0 4.3 0.0 100.0
3A number 34 22 8 0 64
% 53.1 34.4 12.5 0.0 100.0
3B number 58 72 32 0 162
% 35.8 44.4 19.8 0.0 100.0
4 number 25 62 57 6 150
% 16.7 41.3 38.0 4.0 100.0
5 number 1 14 13 2 30
% 3.3 46.7 43.3 6.7 100.0
Total number 178 192 114 8 492
% 36.2 39.0 23.2 1.6 100.0
Males
Stag Nonanaemia Mild Moderate Severe total
1 number 26 2 0 0 28
% 92.9 7.1 0.0 0.0 100.0
2 number 41 15 1 0 57
% 71.9 26.3 1.8 0.0 100.0
3A number 55 27 7 0 89
% 61.8 30.3 7.9 0.0 100.0
3B number 82 53 32 1 168
% 48.8 31.6 19.1 0.6 100.0
4 number 46 63 41 2 152
% 30.3 415 27.0 1.3 100.0
5 number 5 14 12 1 32
% 15.6 43.8 375 3.1 100.0
Total number 255 174 93 4 526

% 48.5 33.1 17.7 0.8 100.0




Table 11.Anaemia and CRP

CRP
Anaemia category No. Log transformd mean Equivalent CRI [95% Conf. Interval]
Nonranaemia 217 2.55 5.86 4.99 6.88
Mild 230 2.63 6.17 5.28 7.22
Moderate+ severe 145 3.19 9.11 7.33 11.33
Total 592 2.74 6.66 6.03 7.37
ANOVA p=0.312

Table 12 Anaemia and Iron

Iron
Group No. Mean Std. Err. Std. Dev. [95% Conf. Interval]

Norranaemia 237 14.81 0.33 5.13 14.15 15.47
Anaemia 457 11.71 0.26 5.66 11.19 12.23
Combined 694 12.77 0.22 5.67 12.34 13.19
Difference 3.10 0.44 2.24 3.97

p<0.001

Table B. Ferritin and anaemia

Ferritin
Categories of Anaemi Mean Std. Dev. Freq.
Nonanaemia 151.84 14199 234

Mild 186.61 183.84 265
Moderate 302.38 429.17 178
Severe 301.20 298.72 10
Total 206.43 268.77 687

ANOVA p<0.001

Table 14 Anaemia and PTH

PTH

Group No. Mean Std. Err. Std. Dev. [95% Conf. Interval]

Nonranaemia 246 51.07 4.37 68.56 42.46 59.68

Anaemia 419 69.40 5.99 122.71 57.61 81.18

Gombined 665 62.62 4.12 106.27 54.53 70.71
P=0.0317
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Table 15. Anaemia by cagories and PTH

PTH

Categories of anaemi  Mean  Std. Dev. Freq.
Nonanaemia 51.07 68.56 246
Mild 64.38 76.56 261
Moderate 79.91 178.04 150

Severe 35.96 46.95 8
Total 62.62 106.27 665

ANOVA p=0.0585

Table 16. Anaemia and ACR

ACR
Anaenia categories Gmean [ 95% Conf. Interval]
Nonanaemia 7.33 5.36 10.02
Mild 9.58 6.65 13.82
Moderate 23.09 15.29 34.87
Severe 13.80 10.48 18.17
Total 10.56 8.58 13.00
p<0.001
Table 17. Anaemia and PCR
PCRrean, 95% CI
Anaemia categées Mean SD Freq
Nonanaemia 81.9 148 332
Mild 99.1 169 287
Moderate 154 252 159
Severe 151.7 88 6
Total 103 82.8 784
p<0.001
Tablel8. ESA use and CKD stage at consent
Primary Total No.using % using
diagnosis number ESA ESA
DN 181 32 17.7
Polycystic KD 35 3 8.6
GRD 47 4 8.5
Renovascular 360 30 8.3
Others 216 16 7.4
Uncertain 29 2 6.9
GN 104 6 5.8
Sngle kidney 46 2 4.3
Total 1,018 95 9.3
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Table 19 ESA use and primary renal diagnosis

Primary Total No.using % using
diagnosis number ESA ESA
DN 181 32 17.7
Polycystic KD 35 3 8.6
GRD 47 4 8.5
Renovascular 360 30 8.3
Others 216 16 7.4
Uncertain 29 2 6.9
GN 104 6 5.8
Sngle kidney 46 2 4.3
Total 1,018 95 9.3

Table 20Proportion of subjects hospalised by severity of anaemia at consén

No.of patients No. hospitalised % hospitalisec

Nonranaemia
Mild anaemia
Moderate
Severe
All

430
364
205
12
1,011

168
186
137

11

502

39.1
51.1
66.8
91.7
49.7

Table21. Hospital episodes, lengthf stay ard cost by severity of anaemia at consent

Anaemia Variables N Mean p50 Min Max QUm
Nonanaemia Episode 168 29 2.0 1.0 30.0 491.0
Length of stay (days 168 8.9 4.0 1.0 69.0 1,502.0

Cost ($) 168 7,209.2 3,430.0 528.8 53747.0 1,211145.0
Mild Episode 186 3.7 2.0 1.0 37.0 679.0
Length of stay (days 186  11.9 4.0 1.0 145.0 2,210.0

Cost ($) 186 10,031.2 3,911.8 562.7 104532.3 1,865811.0
Moderate Episode 137 3.7 2.0 1.0 25.0 505.0
Length of stay (days 137  17.7 7.0 1.0 308.0 2,425.0

Cost ($) 137 14377.7 5860.5 528.8 214223.1 1,969750.0
Severe Episode 11 3.5 4.0 1.0 6.0 39.0
Length of stay (days 11 23.2 12.0 1.0 89.0 255.0

Cost ($) 11 18,755.8 9,031.4 1015.1 624925 206314.0

Total Episode 502 3.4 2.0 1.0 37.0 1,714.0
Length of staydays) 502  12.7 5.0 1.0 308.0 6,392.0

Cost ($) 502 10464.2 4,183.9 528.8 214223.1 5,253020.0
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Table 22. Episodes of hospital admissgdryy anaemia

Anaemia Total .
: Followup yrs Incidence*
status episodes

Non-anaemia 491 772.3 63.6
Mild anaemia 679 611.3 111.1
Moderate 505 328.3 153.8
Severe 39 16.3 238.7
All 1,714 1,728.2 99.2

*100 person years

Table 23 Lengh of stay by anaemia categories per 100 personare

Anaemia Total LOS Followup yrs Incidence*
status
Norranaemia 1,502 772.3 1945
Mild 2,210 611.3 361.5
Moderate 2,425 328.3 738.6
Severe 255 16.3 1,560.6
All 6,392 1,728.2 369.9

*100 person years

Table 24 Total costs by anaemia cageries per 10(person years

Anaemia Total cost, $ Followup yrs Incidence*

status
Nonanaemia 1,211,145 772.3 156,827.3
Mild 1,865,811 611.3 305227.5
Moderate 1,969,750 328.3 599922.6
Severe 206,314 16.3 1,262,671
All 5,253,020 1,728.2 303952.3

*100 person years

Table 25. Incidence of death by anaemia categories107

Anaemia Towl Followup yrs Incidence*
status deaths
Nonanaemia 20 772.3 2.6
Mild 41 611.3 6.7
Moderate 39 328.3 11.9
Severe 7 16.3 42.8
All 107 1,728.2 6.2

*100 person years
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Table 26. Incidence of Ry anaemia categories

Anaemia Total

status RRT Followup yrs  Incidence*
Non
anaemia 8 772.3 1.0
Mild 24 611.3 3.9
Moderate 19 328.3 5.8
Severe 1 16.3 6.1
All 52 1,728.2 3.0

*100 person years
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List d top 20 diagnosis related groups (DRGs) by admission/LOS (length of stesy)kry

anaemia categories

U Top 20DRGs by admission for neamaemia

Episodes DRG code Descriptions

25
22
19
16
13
12
12

=
=

g1 01 OO OO OO OO ) NN O © © ©

C03Z
B67C
D66B
760C
J11z
L65B
Z60A
Q61B
K62B
L60C
L67B
7407
G67A
B81B
F74Z
L41Z
L60B
Z64A
G66Z
1668

RETINAL PROCEDURES

DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY

OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC
REHABILITATION, SAMEDAY

OTHERSKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES

KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W/O CATASTROPHIC
REHABILITATION W CATASTROPHIC CC

RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC
MISCELLANEJS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE (
KIDNEY FAILURE W/O CATASTROPHIC OR SEVERE CC

OTHER KIDNEY AND URINARY TRACT DIAGNOSES W/O CATASTROPHIC OR
OTHER CONTACTS W HEALTH SERVICES W ENDOSCOPY, SAMEDAY
OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVERE CC
OTHER DISORDERS OF THE NERVOUS SYSTEM W/O CATASTROPHIC OR St
CHEST PAIN

CYSTOURETHROSCOPY FOR URINARY DISORDER, SAMEDAY

KIDNEY FAILURE W SEVERE CC

OTHER FACTORS INFLUENCING HEALTH STATUS

ABDOMINAL PAIN OR MESENTERIC ADENITIS

INFLAMMATORY MUSCULOSKELETAL DISORDERS W/O CATASTROPHIC OR

U Top 20 DRGs by admission for mild anaemia

Episodes DRG code Descriptions

47
37
32
30
25
17
16
15
14
13
12
12
11
11

9

9

C03Z
169B

K62B
R63Z
Q61B
Z60C
J117

F62A
Z60A
L67B
L41Z

Z40Z
LO2B
L60C
L60B
L63B

RETINAL FKCEDURES

BONE DISEASES AND ARTHROPATHIES W/O CATASTROPHIC OR SEVER
MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SE\
CHEMOTHERAPY

RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC
REHABITATION, SAMEDAY

OTHER SKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES
HEART FAILURE AND SHOCK W CATASTROPHIC CC

REHABILITATION W CATASTROPHIC CC

OTHER KIDNEY AND URINARY TRACT DIAGNOSES W/O CATASTROPHIC
CYSTOURETHROSCOPY FOR URINARY DISORDER, SAMEDAY

OTHER CONTACTS W HEALTH SERVICES W ENDOSCOPY, SAMEDAY
OPERATIVE INSERTION OF PERITONEAL CATHETER FOR DIALYSIS W/O
KIDNEY FAILURE W/O CATASTROPHIC OR SEVERE CC

KIDNEY FAILURE W SEVERE CC

KIDNEY AND URINARY TRACT INFECTIONS W/O CATASTROPHIC OR SE\
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Z64A
Cle6z
Fraz
LO7B

OTHER FACTORS INFLUENCING HEALTH STATUS
LENS PROCEDURES

CHEST PAIN

OTHER TRANSURETHRAL PROCEDURES W/O CC

U Top 20 DRGRy admission moderate anaemia

Episodes DRG code Descriptions

42
30
17
16
13
11
11
11

[ERN
o

OO OO N~ ~N0 0o oo

Q61B
K62B
C03Z
Z60A
Z64A
J11z

L63A
760C
L60B
K62A
764B
C16Z
F62A
L41Z

L63B
F62B
L02B
L60C
J64A

LO4A

RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC
MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVI
RETINAL PROCEDURES

REHABILITATION W @8TROPHIC CC

OTHER FACTORS INFLUENCING HEALTH STATUS

OTHER SKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES
KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVEF
REHABILITATION, SAMEDAY

KIDNEY FAILURESBNVERE CC

MISCELLANEOUS METABOLIC DISORDERS W CATASTROPHIC OR SEVEF
OTHER FACTORS INFLUENCING HEALTH STATUS, SAMEDAY

LENS PROCEDURES

HEART FAILURE AND SHOCK W CATASTROPHIC CC
CYSTOURETHROSCOPY FOR URINARERISAREDAY

KIDNEY AND URINARY TRACT INFECTIONS W/O CATASTROPHIC OR SEV
HEART FAILURE AND SHOCK W/O CATASTROPHIC CC

OPERATIVE INSERTION OF PERITONEAL CATHETER FOR DIALYSIS W/O (
KIDNEY FAILURE W/O CATAHTIRAPR SEVERE CC

CELLULITIS W CATASTROPHIC OR SEVERE CC

KIDNEY, URETER AND MAJOR BLADDER PROCEDURBESHIHR ANEMIW CAT

i Top 20 DRGs by admission severe anaemia

Episodes DRG code Descriptions

9

PR R RPRPRPEREPNMNNOMN®-N

Q61B
K62B
L65A
E62A
Z60A
7608
C16Z
D14Z
G47A
120Z
131B
I66A
I71A

RED BLOOD CELL DISORDERS W/STBAPRKIC OR SEVERE CC
MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE
KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W CATASTROPHIC Ol
RESPIRATORY INFECTIONS/INFLAMMATIONS W CATASTROPHIC CC
REHABILITION W CATASTROPHIC CC

REHABILITATION W/O CATASTROPHIC CC

LENS PROCEDURES

MOUTH AND SALIVARY GLAND PROCEDURES

GASTROSCOPY W CATASTROPHIC CC

OTHER FOOT PROCEDURES

REVISION OF HIP REPLACEMENT NOT FOR INAREODOANEUNT PROSTH W/O CA
INFLAMMATORY MUSCULOSKELETAL DISORDERS W CATASTROPHIC OR SE
OTHER MUSCULOTENDINOUS DISORDERS W CATASTROPHIC OR SEVERE (
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LOS
115
a7
33
28
28
27
26
26
25
25
24
23
22
21
21
20
20
19
19
18

LOS
158
125
124
74
50
49
48
42
40

1778
KO1B
L60A
L63A
Q61C
R61A
R61C

PR R RRERPR

FRACTURES OF PELVIS W/O CATASTROPHIC OR SEVERE CC

OR PROCEDURE& BIMABETIC COMPLICATIONS W/O CATASTROPHIC CC

KIDNEY FAILURE W CATASTROPHIC CC

KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE (

RED BLOOD CELL DISORDERS, SAMEDAY
LYMPHOMA AND NO®CUTE LEUKAEMIA W CATASTROBHIC
LYMPHOMA AND NOMCUTE LEUKAEMIA, SAMEDAY

Top 20 DRGsyhLOS for noranaemia

DRG code
Z60A
T64B
F63A
E62B
G67A
128A
C03Z
T60A
B76A
X62A
L60B
E65A
B67C
E62A
F75A
G70A
L63A
D66B
L67A
128B

Descriptions

REHABILITATION W CATASTROPHIC CC

OTHER INFECTIOUS AND PARASITIC DISEASES W SEVERE OR MODERA
VENOUS THROMBO SV CATASTROPHIC OR SEVERE CC

RESPIRATORY INFECTIONS/INFLAMMATIONS W SEVERE OR MODERATE
OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVERE
OTHER MUSCULOSKELETAL PROCEDURES W CC

RETINAL PROCEDURES

FEPTICAEMIA W CATASTROPHIC CC

SEIZURES W CATASTROPHIC OR SEVERE CC

POISONING/TOXIC EFFECTS OF DRUGS AND OTHER SUBSTANCES W C.
KIDNEY FAILURE W SEVERE CC

CHRONIC OBSTRUCTIVE AIRWAYS DISEASE W CATASTROPHIC CC
DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY
RESPIRATORY INFECTIONS/INFLAMMATIONS W CATASTROPHIC CC
OTHER CIRCULATORY SYSTEM DIAGNOSES W CATASTROPHIC CC
OTHER DIGESTIVE SYSTEM DISORDERS W CATASTROPHIC OR SEVERE
KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVE
OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC

OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC O
OTHER MUSCULOSKELETAL PROCEDURES W/O CC

Top 20 DRGs by LOS for mild anaemia

DRG code
F62A
Z60A
w01z
B76A
L63A
G02A
C03z
F10A
T64A

Descriptions

HEART FAILURE AND SHOCK W CATASTROPHIC CC

REHABILITATION W CATASTROPHIC CC

VENTILATION OR CRANIAL PROCS FOR MULTIPLE SIGNIFICANT TRAUMA
SEIZURES W CATASHROPR SEVERE CC

KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVER
MAJOR SMALL AND LARGE BOWEL PROCEDURES W CATASTROPHIC CC
RETINAL PROCEDURES

INTERVENTIONAL CORONARY PROCEDURES ADMITTED FOR AMI WICAK
OTHER INFECTIOUS AND PARASITIC DISEASES W CATASTROPHIC CC
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39 Z60B REHABILITATION W/O CATASTROPHIC CC

38 HO8A LAPAROSCOPIC CHOLECYSTECTOMY W CLOSED CDE OR W CAT OR SE\
37 169B BONE DISEASES AND ARTHROPATHIES W/O CATASTROPHICOR SEVERE
36 F62B HEART FAILURE AND SHOCK W/O CATASTROPHIC CC

34 F42A CIRCULATORY DSRDS, NOT ADM FOR AMI W INVASIVE CARDIAC INVES V
34 KO9A OTHER ENDOCRINE, NUTRITIONAL AND METABOLIC OR PROCS W CATAS
32 K62B MISCELLANEOUS METABOLIC DERSRAO CATASTROPHIC OR SEVERE CC
32 Le0B KIDNEY FAILURE W SEVERE CC

31 L67A OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC OR
30 L60A KIDNEY FAILURE W CATASTROPHIC CC

30 R63Z CHEMOTHERAPY

U Top 20 DRGs by LOS for moderate anaemia

LG5 DRG code Descriptions

176 Z60A REHABILITATION W CATASTROPHIC CC

110 Z64A OTHER FACTORS INFLUENCING HEALTH STATUS
90 F62A HEART FAILURE AND SHOCK W CATASTROPHIC CC
82 J64A CELLULITIS W CATASTROPHIC OR SEVERE CC
71 OO01A CAESAREAN DELIVERY W CATASCRQPH
54 KO1lA OR PROCEDURES FOR DIABETIC COMPLICATIONS W CATASTROPHIC C(
54 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVEF
53 T60A SEPTICAEMIA W CATASTROPHIC CC
50 z60B REHABILITATION W/O CATASTROPHIC CC
49 F14A VASCULAR PROCSHEXT MAJOR RECONSTRUCTION W/O CPB PUMP W CA
47 LO4A KIDNEY, URETER AND MAJOR BLADDER PROCEDURHSHEHIMR AGMIW CAT
45 GO02A MAJOR SMALL AND LARGE BOWEL PROCEDURES W CATASTROPHIC CC
44 G46A COMPLEX GASTROSCOPY W CATASTROPHIC OR SEVERE CC
44 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC
42 F64A SKIN ULCERS IN CIRCULATORY DISORDERS W CATASTROPHIC OR SEVE
42 K62A MISCELLANEOUS METABOLIC DISORDERS W CATASTROPHIC OR SEVEFR
40 X63A SEQUELAE OF TREATMENT W CATASTROPHIBEORGEVE
38 G12A OTHER DIGESTIVE SYSTEM OR PROCEDURES W CATASTROPHIC CC
35 F62B HEART FAILURE AND SHOCK W/O CATASTROPHIC CC
32 B64B DELIRIUM W/O CATASTROPHIC CC

i Top 20 DRGs by LOS for severe anaemia

LOS DRG code Descriptions
37 R61A LYMPHOMA AND NOACUE LEUKAEMIA W CATASTROPHIC CC
33 Z60A REHABILITATION W CATASTROPHIC CC
30 L60A KIDNEY FAILURE W CATASTROPHIC CC
29 120z OTHER FOOT PROCEDURES
26 L65A KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W CATASTROPHIC Ot
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E62A
131B
7608
Q61B
I71A
I66A
K62B
KO1B
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GA4TA
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D147
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RESPIRATORY INFENSIQIFLAMMATIONS W CATASTROPHIC CC

REVISION OF HIP REPLACEMENT NOT FOR INFECT/INFLAM OF JOINT PROS
REHABILITATION W/O CATASTROPHIC CC

RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC

OTHER MUSCULOTENIMNS DISORDERS W CATASTROPHIC OR SEVERE CC
INFLAMMATORY MUSCULOSKELETAL DISORDERS W CATASTROPHIC OR St
MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE
OR PROCEDURES FOR DIABETIC COMPLICATIONS W/O CATASTROPHIC C
KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE (
GASTROSCOPY W CATASTROPHIC CC

RED BLOOD CELL DISORDERS, SAMEDAY

LENS PROCEDURES

MOUTH AND SALIVARY GLAND PROCEDURES

FRACTURES OF PELVIS WI@SIAROPHIC OR SEVERE CC

LYMPHOMA AND NG®CUTE LEUKAEMIA, SAMEDAY

U Top 20 DRGs by COST for rasraemia

DRG
Cost code
86294.9 Z60A
29141.9 T64B
23634.9 128A
22557.8 B76A
21908.3 G67A
21296.8 E62B
19859.2 L60B
19377.4 B67C
18948.5 F75A
16924.4 C03Z
16882.9 128B
15991.0 F63A
15773.9 G70A
15321.8 HO8A
15145.5 KO1A
14909.1 X62A
14307.4 Z60B

14231.4 F41A
14090.8 D66B
14057.5 L67A

Descriptions

REHABILITATION W CATASTROPHIC CC

OTHER INFECTIOUS AND PARASITIC DISEASES W SEVERE THIRAIO
OTHER MUSCULOSKELETAL PROCEDURES W CC

SEIZURES W CATASTROPHIC OR SEVERE CC

OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVER
RESPIRATORY INFECTIONS/INFLAMMATIONS W SEVEREAJE RIODER
KIDNEY FAILURE W SEVERE CC

DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY

OTHER CIRCULATORY SYSTEM DIAGNOSES W CATASTROPHIC CC
RETINAL PROCEDURES

OTHER MUSCULOSKELETAL PROCRDORES

VENOUS THROMBOSIS W CATASTROPHIC OR SEVERE CC

OTHER DIGESTIVE SYSTEM DISORDERS W CATASTROPHIC OR SEVEF
LAPAROSCOPIC CHOLECYSTECTOMY W CLOSED CDE OR W CAT OR ¢
OR PROCEDURES FOR DRBBENPLICATIONS W CATASTROPHIC CC
POISONING/TOXIC EFFECTS OF DRUGS AND OTHER SUBSTANCES W (
REHABILITATION W/O CATASTROPHIC CC

CIRCULATORY DISORDERS, ADM FOR AMI W INVASIVE CARDIAC INVE!
SEV CC

OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC

OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC ¢
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