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Objectives: To describe the haematologic profiles and outcomes of patients with (preterminal) CKD seen in 

ǇǳōƭƛŎ ǊŜƴŀƭ ǎǇŜŎƛŀƭǘȅ ŎƭƛƴƛŎǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ wƻȅŀƭ .ǊƛǎōŀƴŜ ŀƴŘ ²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ όǳƴŘŜǊ ŀǳǎǇƛŎŜǎ ƻŦ 

Queensland Health), in Brisbane.   

Methods:  Participants had all given informed consent to participate in the registry functions of CKD.QLD 

(CKD.Queensland).  Enrolment proceeded 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 data were accessed through automated download from the RBWH 

ǎȅǎǘŜƳΦ  ¢ƘŜ ōŀǎŜƭƛƴŜ άōŀǎŜƭƛƴŜέ ŎƭƛƴƛŎŀƭ ŀƴŘ ƘŀŜƳŀǘƻƭƻƎƛŎ ǇǊƻŦƛƭŜǎ ƻŦ ǘƘŜǎŜ млму ǎǳōƧŜŎǘǎ ǿŜǊŜ ŎƻƳǇƛƭŜŘΦ  

Anaemia was defined by WHO and KDIGO criteria thus: for all men and women aged >50 years- Hb<130 g/l; 

consisting of mild anaemia 110-129; moderate 80-109; severe<80; for women <50 years Hb<120 g/l; 

consisting of mild anaemia 110-119; moderate 80-109; severe <80 g/l. Participants were followed from 

date of consent until death, institution of RRT, discharge, 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 documented admitting 

units multiplied by the LOS.  Total follow up was 1,728 person years, with an individual maximum of 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 females and 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 and most common 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 patients (9.3%) were prescribed erythropoetin stimulating agents 

(ESAs): specifically in 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 subjects admitted to 

hospital over follow up, and the time-adjusted hospital episodes, LOS and costs were powerfully correlated 

with anaemia and its severity.  In patients with moderate and severe anaemia, the most frequent hospital 

admission DRGs were related to red cell disorders.  The average cost of these admissions was $3,675 per 

100 person years for the whole cohort, and $57,646 per 100 person years for subjects with severe anaemia 

at consent.  Moderate/severe anaemia was an independent risk factor for death (n=107) and for start of 

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

significant co-morbidity. 

Discussion: The presence and severity of anaemia are strongly correlated with heightened hospital 

resource consumption, 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.   
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Demographic data. (Tables  1 and 2) 

1018 CKD patients with baseline haemoglobin 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 Stages. (Table  3) 

Most patients were Stages 3A, 3B and 4. Six percent were stage 5.   
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Primary renal disease diagnosis  (Table 4) 

Leading primary renal diagnoses were renalvascular disease, diabetic nephropathy and a 

ƳƛǎŎŜƭƭŀƴŜƻǳǎ ƎǊƻǳǇ άƻǘƘŜǊέΣ ōǳǘ мл҈ ƘŀŘ ƎƭƻƳŜǊǳƭƻƴŜǇƘǊƛǘƛǎΣ у҈ ƘŀŘ ƎŜƴŜǘƛŎ ǊŜƴŀƭ ŘƛǎŜŀǎŜ ŀƴŘ р҈ 

had a single kidney.  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.   

 

 

 

 

 

 

 

 

 

 

 

Diabetic status at baseline 

43.3% of females and 47.8% of males were known to have diabetes at baseline.                                                    

The vast majority had type 2 diabetes, as opposed to type 1 diabetes.                                                                                

These percentages, of course, exceed those thought to have diabetic nephropathy.  

 

CKD stage by primary renal 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 5.  This compares 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).  
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Haemoglobin Levels by CKD stage. (Tables 5A, 5B and 5C)  

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 disease (Tables 6A, 6B and 6C) 

Among the major categories of primary renal disease, mean haemoglobin levels were highest in 

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 category, haemoglobin levels were less 

well preserved in PCKD, but were still lowest in those with diabetic nephropathy.  These 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 standard definition (page 1)                                                     

Rates were higher for females (63.8%) than for males (51.5%).                                                                        

The prevalence of anaemia increased with CKD age, with rates conspicuously higher in females.  
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Anaemia by Primary Renal Diagnosis. (Tables 8A and 8B).  

In the aggregate CKD population, the prevalence of anaemia was lowest in people with genetic renal 

disease and polycystic disease, intermediate with GN 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 polycystic 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.  

 

 

 

 

 
31.9

40.0
47.1 47.8 50.0

64.7 68.5 69.0

0
10
20
30
40
50
60
70
80
90

100

P
re

v
a
le

n
ce

, %

Prirmary diagnosis

Anaemia prevalence by primary diagnosis 

0
10
20
30
40
50
60
70
80
90

100

P
re

va
le

n
ce

, %
 

Primary diagnosis

Anaemia prevalence by primary diagnosis and gender

Females

Males



 

12 

 

 Severity of anaemia. (Table 9) 

 

 

 

 

 

Severity of anaemia increases with CKD stage for females and males (Tables 10A, 10B and 10C) 
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CRP and Anaemia.  (Table 11) 

There was an inverse association between CRP and haemoglobin as continuous variables, though far 

from significant (p=0.2825). There were apparently higher CRP levels in subjects with moderate and 

severe anaemia, p=0.312. (Table 11)  

Correlation coefficient between haemoglobin and CRP: N=592, coefficient=-0.0442, p=0.2825 
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 Serum iron and anaemia. (Table 12) 

Haemoglobin levels were directly correlated with serum iron levels, (<P<0.001).                                             

Iron levels were significantly, and inversely, correlated with the presence of anaemia, p<0.001, as 

shown in the bar graphs below. Perversely, however, iron levels were high in the few people with 

severe anaemia, probably related to recent infusions   

Correlation coefficient between haemoglobin and iron: N=694, coefficient=0.2565, p<0.001 
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Ferritin and Anaemia. (Table 13) 

Haemoglobin levels were negatively correlated with ferritin levels, shown below.                                          

This is supported by higher ferritin levels in patients with anaemia as a dichotomous variable 

(p<0.001), and higher levels moderate and severe levels of anaemia, p< 0.001.    

Correlation coefficient between Hb and Ferritin: N=687, coefficient=-0.1908, p<0.001 
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Anaemia and PTH Association between Hb/anaemia and PTH at consent. (Tables 14, 15) 

Haemoglobin levels were inversely correlated with PTH levels, (p<0.0055). Reciprocally PTH levels 

were significantly higher in those with anaemia.  In a slight deviation from this the few people with 

severe anaemia had lower PTH levels.  Their parathyroidectomy status is being checked.   

 Correlation coefficient between Hb and PTH: N=665, coefficient=-0.1075, p=0.0055 
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Urine ACR/  PCR and Anaemia (Tables 16,17) 

There was a significant direct association of anaemia with urine ACR, PCR, and with urine albumin 

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

ACR levels were highest in people with moderate anaemia, and less pronounced in those with severe 

anaemia, probably reflecting the seriously reduced e_GFR in people with advanced disease. Such a 

dip was not reflected in the PCR levels with severe anaemia, however (p<0.01).    

wŜƭŀǘƛƻƴǎƘƛǇǎ ƻŦ ƘŀŜƳƻƎƭƻōƛƴ ƭŜǾŜƭǎ ǿƛǘƘ ŀƭƭ ǘƘŜǎŜ άǇǊƻǘŜƛƴǳǊƛŀέ ǾŀǊƛŀōƭŜǎΣ ǿŜre inverse, and always 

significant (p<0.001).   
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Erythropoietin stimulating agents (ESAs). (Tables 18, 19) 

 Ninety five (9.3%) patients received erythropoietin stimulating agents (ESAs) at some time in their 

course under observation thus far. The proportion was identical for females and males. Proportions 

rose with more advanced CKD, reaching 43.5% of those with stage 5 CKD.  The proportion of patients 

receiving ESAs was highest for those with diabetic nephropathy (17.7%), low for those with GN 

(5.8%), and lowest for those with a single kidney (2%, not shown).    Of those 95 patients, 88 had 

haemoglobin levels <100 gm/L when ESAs were started (lowest 61 g/L).  In 7 people, special 

circumstances allowed ESA use above the level of 100 gm/L specified by Queensland Health.  
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Hospital admissions, length of stay and costs by anaemia status. (Tables 20-24) 

The proportion of subjects who were admitted to hospital over the study interval increased 

significantly with the presence and severity of anaemia at baseline.  

The number of hospital admissions, total length of stay (LOS) and costs, adjusted for 100 person 

years of follow up, were all strongly correlated with presence and severity of anaemia (all p<0.001). 
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DRGs  for hospital admissions and anaemia status (DRG listings at end of the Supplement).  

Among the 10 leading DRGs for number of hospital admissions, inspected by category of anaemia at 

time of consent (not necessarily the category at time of admission), DRGs for άǊŜŘ ŎŜƭƭ ŘƛǎƻǊŘŜǊǎ 

ǿƛǘƘƻǳǘ ŎŀǘŀǎǘǊƻǇƘƛŎ ŜǾŜƴǘ ƻǊ ŎƻǳǊǎŜέΣ ŀƴŘ therefore probably linked to chronic anaemia, featured 

eighth for those without anaemia, fifth for those with mild anaemia, and first for those with both 

moderate and severe anaemia at consent.     
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Time adjusted άratesέ ƻŦ ŀŘƳƛǎǎƛƻƴǎ ŀƴŘ Ŏƻǎǘǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ άǊŜŘ ŎŜƭƭ ŘƛǎƻǊŘŜǊǎέ   

The rates of hospital admissions per 100 person years, and the costs of admission per 100 person 

years for these άred cell disordersέ DRGs are shown by category of anaemia at baseline, as follows. 

For people with moderate and severe anaemia they accounted for 14.2 and 65.8 admissions per 100 

person years respectively, with costs of $11,118 and $61,967 per 100 person years respectively. For 

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/infusions performed during 

hospitalisations admissions for a more complex set of conditions defined by different DRGs.   These 

might be disclosed by examination of procedure codes, and can be the subject of further study.   
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Anaemia, Death and RRT (Tables 25-28) 

107 patients died and 52 persons started RRT over 1,728 person years of follow up.    These were 

substantially different populations.   Those who died without RRT were older, with more equal 

gender distribution and more often had coronary heart disease, while those who started RRT 

were younger, more often male and had fewer comorbidities, including less documented 

coronary heart disease.  Despite these differences, the incidence of death and of RRT were both 

strongly correlated with the presence and severity of anaemia at time of consent.  
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Mild/severe anaemia predicted a 2.3-fold increase in death after adjustment for (advanced) stage of 

CKD, primary renal disease (diabetic nephropathy and renalvascular disease vs GN) and age>=70 yr 

(vs younger).  Notably, when anaemia was included as a predictor of death in multivariate models, 

the independent predictive value of overt albuminuria or proteinuria on death was not significant.    

Anaemia was also an independent predictor of start of RRT in subjects in whom that treatment was 

chosen when they reached end stage kidney disease.    Mild/moderate anaemia at baseline 

predicted a 4.2-fold increase in RRT incidence, after adjustment for (advanced) CKD stage, more 

youthful age (<70 yr vs older) and male gender (vs female gender).   
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Supplement: Tables and charts 

 
Table 1. Age distribution by gender  

gender N mean p50 min Max 

Female 492 65.4 69.4 17.7 98.5 

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 

15-24 number  10 12 22 

 
%  2.0 2.3 2.2 

25-34 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 

 
%  3.5 3.0 3.2 

45-49 number  21 24 45 

 
%  4.3 4.6 4.4 

50-54 number  26 34 60 

 
%  5.3 6.5 5.9 

55-59 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 

 
%  13.4 12.7 13.1 

70-74 number  68 92 160 

 
%  13.8 17.5 15.7 

75-79 number  87 58 145 

 
%  17.7 11.0 14.2 

80-84 number  53 75 128 

 
%  10.8 14.3 12.6 

85-89 number  27 31 58 

 
%  5.5 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 
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Table 3. Distribution of CKD stage by 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 

 
%  32.9 31.9 32.4 

4 number 150 152 302 

 
%  30.5 28.9 29.7 

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 

Single 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 
 

Tables 5A, 5B and 5C: Baseline haemoglobin level by CKD stage   

 All  Stage N mean of Hb 

1 67 139.4 

2 104 135.3 

3A 153 133.0 

3B 330 125.8 

4 302 116.8 

5 62 107.8 

Total 1018 125.0 
 

 

 

 

 

 



 

28 

 

 Female  Stage 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 Stage N Mean of 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 
 

Tables 6A, 6B and 6C: Baseline haemoglobin level by primary diagnosis 

All      Diagnosis N mean Hb 

GN 104 130.4 

GRD 82 131.6 

Polycystic KD 37 131.0 

Non-polycystic KD  45 132.1 

Diabetic nephropathy 181 119.1 

Others 216 126.8 

Renovascular 360 123.6 

Single kidney 46 128.7 

Uncertain 29 121.5 

Total 1018 125 
 

Female  Diagnosis N mean Hb 

GN 48 123.8 

GRD 48 128.4 

polycystic KD 20 123.3 

Non-polycystic KD  28 132.1 

Diabetic nephropathy 83 116.3 

Others 107 122.1 

Renovascular 168 120.3 

Single kidney 21 126.0 

Uncertain 17 116.9 

Total 492 121.3 
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Male  Diagnosis N mean Hb 

GN 56 136.1 

GRD 34 136.1 

polycystic KD 17 140.1 

non-polycystic KD  17 132.1 

diabetic nephropathy 98 121.5 

Others 109 131.5 

Renovascular 192 126.5 

single kidney 25 130.9 

Uncertain 12 128.1 

Total 526 128.5 

 

Tables 7A, 7B and 7C: Anaemia by CKD stage.  

  All      

Stage  No. w anaemia 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. w anaemia 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. w anaemia 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% 

 



 

30 

 

Tables 8A, 8B and 8C: Anaemia and Primary Renal Diagnosis  

  All      

Diagnosis  No. w anaemia Total no.  % anaemia  

GRD 29 82 35% 

GN 49 104 47% 

Single 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. w anaemia Total no.  % anaemia  

GRD 19 48 40% 

Single 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% 

Single 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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Table 9. Categories of anaemia at baseline  

Anaemia   Female Male Total 

Non-anaemia number  178 255 433 

 
% 36.2 48.5 42.5 

Mild number  192 174 366 

 
% 39.0 33.1 36.0 

Moderate number  114 93 207 

 
%S 23.2 17.7 20.3 

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 10C:  Severity of Anaemia and CKD stage 

All 
  Stage   Non-anaemia 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 32.5 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 
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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 
Stage   Non-anaemia 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 41.5 27.0 1.3 100.0 

5 number  5 14 12 1 32 

 
%  15.6 43.8 37.5 3.1 100.0 

Total number  255 174 93 4 526 

  %  48.5 33.1 17.7 0.8 100.0 
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Table 11. Anaemia and CRP 

    CRP       

Anaemia category  No. Log transformed mean Equivalent CRP [95% Conf. Interval] 

Non-anaemia 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] 

Non-anaemia 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 13. Ferritin and anaemia 

    Ferritin   

Categories of Anaemia Mean Std. Dev. Freq. 

Non-anaemia 151.84 141.99 234 

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] 

Non-anaemia 246 51.07 4.37 68.56 42.46 59.68 

Anaemia  419 69.40 5.99 122.71 57.61 81.18 

Combined 665 62.62 4.12 106.27 54.53 70.71 

        P=0.0317      
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Table 15. Anaemia by categories and PTH 

  PTH      

Categories of anaemia  Mean Std. Dev. Freq. 

Non-anaemia 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  

Anaemia categories  Gmean  [ 95% Conf. Interval] 

Non-anaemia 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 

 
  PCR (mean, 95% CI)   

Anaemia categories  Mean  SD  Freq  

Non-anaemia 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   

 
Table 18. ESA use and CKD stage at consent 
 

Primary 
diagnosis  

Total 
number  

No. using 
ESA 

% using 
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 

Single kidney 46 2 4.3 

Total 1,018 95 9.3 
 

      



 

35 

 

 

Table 19. ESA use and primary renal diagnosis 

Primary 
diagnosis  

Total  
number  

No. using 
ESA 

% using 
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 

Single kidney 46 2 4.3 

Total 1,018 95 9.3 
 

    
 
Table 20. Proportion of subjects hospitalised by severity of anaemia at consent 
 

  No. of patients No. hospitalised % hospitalised 

Non-anaemia  430 168 39.1 

Mild anaemia  364 186 51.1 

Moderate 205 137 66.8 

Severe 12 11 91.7 

All  1,011 502 49.7 

 

Table 21. Hospital episodes, length of stay and cost, by severity of anaemia at consent  

Anaemia Variables N Mean p50 Min Max Sum 

Non-anaemia Episode 168 2.9 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 53,747.0 1,211,145.0 

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 3,911.8 562.7 104,532.3 1,865,811.0 

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 14,377.7 5,860.5 528.8 214,223.1 1,969,750.0 

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 62,492.5 206,314.0 

Total Episode 502 3.4 2.0 1.0 37.0 1,714.0 

 
Length of stay (days) 502 12.7 5.0 1.0 308.0 6,392.0 

  Cost ($) 502 10,464.2 4,183.9 528.8 214,223.1 5,253,020.0 
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Table 22. Episodes of hospital admissions by anaemia  

Anaemia 
status 

Total 
episodes 

Follow-up yrs Incidence* 

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. Length of stay by anaemia categories per 100 person years 

Anaemia 
status  

Total LOS Follow-up yrs Incidence* 

Non-anaemia 1,502 772.3 194.5 

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 categories per 100 person years 

Anaemia 
status  

Total cost, $ Follow-up yrs Incidence* 

Non-anaemia 1,211,145 772.3 156,827.3 

Mild  1,865,811 611.3 305,227.5 

Moderate 1,969,750 328.3 599,922.6 

Severe 206,314 16.3 1,262,671 

All  5,253,020 1,728.2 303,952.3 

*100 person years 

Table 25. Incidence of death by anaemia categories, n=107 

Anaemia 
status  

Total 
deaths 

Follow-up yrs Incidence* 

Non-anaemia 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 RRT by anaemia categories 

Anaemia 
status  

Total 
RRT 

Follow-up 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 of top 20 diagnosis related groups (DRGs) by admission/LOS (length of stay)/cost, by 

anaemia categories  

ü Top 20 DRGs by admission for non-anaemia 

Episodes DRG code Descriptions 

25 C03Z RETINAL PROCEDURES 

22 B67C DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY 

19 D66B OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC 

16 Z60C REHABILITATION, SAMEDAY 

13 J11Z OTHER SKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES 

12 L65B KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W/O CATASTROPHIC OR SEVERE CC 

12 Z60A REHABILITATION W CATASTROPHIC CC 

11 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC 

9 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

9 L60C KIDNEY FAILURE W/O CATASTROPHIC OR SEVERE CC 

9 L67B OTHER KIDNEY AND URINARY TRACT DIAGNOSES W/O CATASTROPHIC OR SEVERE CC 

8 Z40Z OTHER CONTACTS W HEALTH SERVICES W ENDOSCOPY, SAMEDAY 

7 G67A OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVERE CC 

6 B81B OTHER DISORDERS OF THE NERVOUS SYSTEM W/O CATASTROPHIC OR SEVERE CC 

6 F74Z CHEST PAIN 

6 L41Z CYSTOURETHROSCOPY FOR URINARY DISORDER, SAMEDAY 

6 L60B KIDNEY FAILURE W SEVERE CC 

6 Z64A OTHER FACTORS INFLUENCING HEALTH STATUS 

5 G66Z ABDOMINAL PAIN OR MESENTERIC ADENITIS 

5 I66B INFLAMMATORY MUSCULOSKELETAL DISORDERS W/O CATASTROPHIC OR SEVERE CC 
 

ü Top 20 DRGs by admission for mild anaemia 

Episodes DRG code Descriptions 

47 C03Z RETINAL PROCEDURES 

37 I69B BONE DISEASES AND ARTHROPATHIES W/O CATASTROPHIC OR SEVERE CC 

32 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

30 R63Z CHEMOTHERAPY 

25 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC 

17 Z60C REHABILITATION, SAMEDAY 

16 J11Z OTHER SKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES 

15 F62A HEART FAILURE AND SHOCK W CATASTROPHIC CC 

14 Z60A REHABILITATION W CATASTROPHIC CC 

13 L67B OTHER KIDNEY AND URINARY TRACT DIAGNOSES W/O CATASTROPHIC OR SEVERE CC 

12 L41Z CYSTOURETHROSCOPY FOR URINARY DISORDER, SAMEDAY 

12 Z40Z OTHER CONTACTS W HEALTH SERVICES W ENDOSCOPY, SAMEDAY 

11 L02B OPERATIVE INSERTION OF PERITONEAL CATHETER FOR DIALYSIS W/O CAT OR SEV CC 

11 L60C KIDNEY FAILURE W/O CATASTROPHIC OR SEVERE CC 

9 L60B KIDNEY FAILURE W SEVERE CC 

9 L63B KIDNEY AND URINARY TRACT INFECTIONS W/O CATASTROPHIC OR SEVERE CC 
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9 Z64A OTHER FACTORS INFLUENCING HEALTH STATUS 

8 C16Z LENS PROCEDURES 

8 F74Z CHEST PAIN 

8 L07B OTHER TRANSURETHRAL PROCEDURES W/O CC 
 

ü Top 20 DRGs by admission moderate anaemia 

Episodes DRG code Descriptions 

42 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC 

30 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

17 C03Z RETINAL PROCEDURES 

16 Z60A REHABILITATION W CATASTROPHIC CC 

13 Z64A OTHER FACTORS INFLUENCING HEALTH STATUS 

11 J11Z OTHER SKIN, SUBCUTANEOUS TISSUE AND BREAST PROCEDURES 

11 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

11 Z60C REHABILITATION, SAMEDAY 

10 L60B KIDNEY FAILURE W SEVERE CC 

9 K62A MISCELLANEOUS METABOLIC DISORDERS W CATASTROPHIC OR SEVERE CC 

9 Z64B OTHER FACTORS INFLUENCING HEALTH STATUS, SAMEDAY 

8 C16Z LENS PROCEDURES 

8 F62A HEART FAILURE AND SHOCK W CATASTROPHIC CC 

8 L41Z CYSTOURETHROSCOPY FOR URINARY DISORDER, SAMEDAY 

8 L63B KIDNEY AND URINARY TRACT INFECTIONS W/O CATASTROPHIC OR SEVERE CC 

7 F62B HEART FAILURE AND SHOCK W/O CATASTROPHIC CC 

7 L02B OPERATIVE INSERTION OF PERITONEAL CATHETER FOR DIALYSIS W/O CAT OR SEV CC 

7 L60C KIDNEY FAILURE W/O CATASTROPHIC OR SEVERE CC 

6 J64A CELLULITIS W CATASTROPHIC OR SEVERE CC 

6 L04A KIDNEY, URETER AND MAJOR BLADDER PROCEDURES FOR NON-NEOPLASM W CAT CC 
 

ü Top 20 DRGs by admission severe anaemia 

Episodes DRG code Descriptions 

9 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC 

7 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

3 L65A KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W CATASTROPHIC OR SEVERE CC 

2 E62A RESPIRATORY INFECTIONS/INFLAMMATIONS W CATASTROPHIC CC 

2 Z60A REHABILITATION W CATASTROPHIC CC 

2 Z60B REHABILITATION W/O CATASTROPHIC CC 

1 C16Z LENS PROCEDURES 

1 D14Z MOUTH AND SALIVARY GLAND PROCEDURES 

1 G47A GASTROSCOPY W CATASTROPHIC CC 

1 I20Z OTHER FOOT PROCEDURES 

1 I31B REVISION OF HIP REPLACEMENT NOT FOR INFECT/INFLAM OF JOINT PROSTH W/O CAT CC 

1 I66A INFLAMMATORY MUSCULOSKELETAL DISORDERS W CATASTROPHIC OR SEVERE CC 

1 I71A OTHER MUSCULOTENDINOUS DISORDERS W CATASTROPHIC OR SEVERE CC 
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1 I77B FRACTURES OF PELVIS W/O CATASTROPHIC OR SEVERE CC 

1 K01B OR PROCEDURES FOR DIABETIC COMPLICATIONS W/O CATASTROPHIC CC 

1 L60A KIDNEY FAILURE W CATASTROPHIC CC 

1 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

1 Q61C RED BLOOD CELL DISORDERS, SAMEDAY 

1 R61A LYMPHOMA AND NON-ACUTE LEUKAEMIA W CATASTROPHIC CC 

1 R61C LYMPHOMA AND NON-ACUTE LEUKAEMIA, SAMEDAY 
 

ü Top 20 DRGs by LOS for non-anaemia 

LOS DRG code Descriptions 

115 Z60A REHABILITATION W CATASTROPHIC CC 

47 T64B OTHER INFECTIOUS AND PARASITIC DISEASES W SEVERE OR MODERATE CC 

33 F63A VENOUS THROMBOSIS W CATASTROPHIC OR SEVERE CC 

28 E62B RESPIRATORY INFECTIONS/INFLAMMATIONS W SEVERE OR MODERATE CC 

28 G67A OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVERE CC 

27 I28A OTHER MUSCULOSKELETAL PROCEDURES W CC 

26 C03Z RETINAL PROCEDURES 

26 T60A SEPTICAEMIA W CATASTROPHIC CC 

25 B76A SEIZURES W CATASTROPHIC OR SEVERE CC 

25 X62A POISONING/TOXIC EFFECTS OF DRUGS AND OTHER SUBSTANCES W CAT OR SEV CC 

24 L60B KIDNEY FAILURE W SEVERE CC 

23 E65A CHRONIC OBSTRUCTIVE AIRWAYS DISEASE W CATASTROPHIC CC 

22 B67C DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY 

21 E62A RESPIRATORY INFECTIONS/INFLAMMATIONS W CATASTROPHIC CC 

21 F75A OTHER CIRCULATORY SYSTEM DIAGNOSES W CATASTROPHIC CC 

20 G70A OTHER DIGESTIVE SYSTEM DISORDERS W CATASTROPHIC OR SEVERE CC 

20 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

19 D66B OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC 

19 L67A OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC OR SEVERE CC 

18 I28B OTHER MUSCULOSKELETAL PROCEDURES W/O CC 
 

ü Top 20 DRGs by LOS for mild anaemia 

LOS DRG code Descriptions 

158 F62A HEART FAILURE AND SHOCK W CATASTROPHIC CC 

125 Z60A REHABILITATION W CATASTROPHIC CC 

124 W01Z VENTILATION OR CRANIAL PROCS FOR MULTIPLE SIGNIFICANT TRAUMA 

74 B76A SEIZURES W CATASTROPHIC OR SEVERE CC 

50 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

49 G02A MAJOR SMALL AND LARGE BOWEL PROCEDURES W CATASTROPHIC CC 

48 C03Z RETINAL PROCEDURES 

42 F10A INTERVENTIONAL CORONARY PROCEDURES ADMITTED FOR AMI W CATASTROPHIC CC 

40 T64A OTHER INFECTIOUS AND PARASITIC DISEASES W CATASTROPHIC CC 
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39 Z60B REHABILITATION W/O CATASTROPHIC CC 

38 H08A LAPAROSCOPIC CHOLECYSTECTOMY W CLOSED CDE OR W CAT OR SEV CC 

37 I69B BONE DISEASES AND ARTHROPATHIES W/O CATASTROPHIC OR SEVERE CC 

36 F62B HEART FAILURE AND SHOCK W/O CATASTROPHIC CC 

34 F42A CIRCULATORY DSRDS, NOT ADM FOR AMI W INVASIVE CARDIAC INVES W CAT/SEV CC 

34 K09A OTHER ENDOCRINE, NUTRITIONAL AND METABOLIC OR PROCS W CATASTROPHIC CC 

32 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

32 L60B KIDNEY FAILURE W SEVERE CC 

31 L67A OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC OR SEVERE CC 

30 L60A KIDNEY FAILURE W CATASTROPHIC CC 

30 R63Z CHEMOTHERAPY 
 

ü Top 20 DRGs by LOS for moderate anaemia 

LOS 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 O01A CAESAREAN DELIVERY W CATASTROPHIC CC 

54 K01A OR PROCEDURES FOR DIABETIC COMPLICATIONS W CATASTROPHIC CC 

54 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

53 T60A SEPTICAEMIA W CATASTROPHIC CC 

50 Z60B REHABILITATION W/O CATASTROPHIC CC 

49 F14A VASCULAR PROCS EXCEPT MAJOR RECONSTRUCTION W/O CPB PUMP W CAT CC 

47 L04A KIDNEY, URETER AND MAJOR BLADDER PROCEDURES FOR NON-NEOPLASM W CAT CC 

45 G02A 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 SEVERE CC 

42 K62A MISCELLANEOUS METABOLIC DISORDERS W CATASTROPHIC OR SEVERE CC 

40 X63A SEQUELAE OF TREATMENT W CATASTROPHIC OR SEVERE CC 

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 
 

ü Top 20 DRGs by LOS for severe anaemia 

LOS DRG code Descriptions 

37 R61A LYMPHOMA AND NON-ACUTE LEUKAEMIA W CATASTROPHIC CC 

33 Z60A REHABILITATION W CATASTROPHIC CC 

30 L60A KIDNEY FAILURE W CATASTROPHIC CC 

29 I20Z OTHER FOOT PROCEDURES 

26 L65A KIDNEY AND URINARY TRACT SIGNS AND SYMPTOMS W CATASTROPHIC OR SEVERE CC 
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17 E62A RESPIRATORY INFECTIONS/INFLAMMATIONS W CATASTROPHIC CC 

13 I31B REVISION OF HIP REPLACEMENT NOT FOR INFECT/INFLAM OF JOINT PROSTH W/O CAT CC 

12 Z60B REHABILITATION W/O CATASTROPHIC CC 

11 Q61B RED BLOOD CELL DISORDERS W/O CATASTROPHIC OR SEVERE CC 

9 I71A OTHER MUSCULOTENDINOUS DISORDERS W CATASTROPHIC OR SEVERE CC 

8 I66A INFLAMMATORY MUSCULOSKELETAL DISORDERS W CATASTROPHIC OR SEVERE CC 

7 K62B MISCELLANEOUS METABOLIC DISORDERS W/O CATASTROPHIC OR SEVERE CC 

6 K01B OR PROCEDURES FOR DIABETIC COMPLICATIONS W/O CATASTROPHIC CC 

6 L63A KIDNEY AND URINARY TRACT INFECTIONS W CATASTROPHIC OR SEVERE CC 

5 G47A GASTROSCOPY W CATASTROPHIC CC 

2 Q61C RED BLOOD CELL DISORDERS, SAMEDAY 

1 C16Z LENS PROCEDURES 

1 D14Z MOUTH AND SALIVARY GLAND PROCEDURES 

1 I77B FRACTURES OF PELVIS W/O CATASTROPHIC OR SEVERE CC 

1 R61C LYMPHOMA AND NON-ACUTE LEUKAEMIA, SAMEDAY 
 

ü Top 20 DRGs by COST for non-anaemia 

Cost  
DRG 
code  Descriptions 

86294.9 Z60A REHABILITATION W CATASTROPHIC CC 

29141.9 T64B OTHER INFECTIOUS AND PARASITIC DISEASES W SEVERE OR MODERATE CC 

23634.9 I28A OTHER MUSCULOSKELETAL PROCEDURES W CC 

22557.8 B76A SEIZURES W CATASTROPHIC OR SEVERE CC 

21908.3 G67A OESOPHAGITIS AND GASTROENTERITIS W CATASTROPHIC OR SEVERE CC 

21296.8 E62B RESPIRATORY INFECTIONS/INFLAMMATIONS W SEVERE OR MODERATE CC 

19859.2 L60B KIDNEY FAILURE W SEVERE CC 

19377.4 B67C DEGENERATIVE NERVOUS SYSTEM DISORDERS, SAMEDAY 

18948.5 F75A OTHER CIRCULATORY SYSTEM DIAGNOSES W CATASTROPHIC CC 

16924.4 C03Z RETINAL PROCEDURES 

16882.9 I28B OTHER MUSCULOSKELETAL PROCEDURES W/O CC 

15991.0 F63A VENOUS THROMBOSIS W CATASTROPHIC OR SEVERE CC 

15773.9 G70A OTHER DIGESTIVE SYSTEM DISORDERS W CATASTROPHIC OR SEVERE CC 

15321.8 H08A LAPAROSCOPIC CHOLECYSTECTOMY W CLOSED CDE OR W CAT OR SEV CC 

15145.5 K01A OR PROCEDURES FOR DIABETIC COMPLICATIONS W CATASTROPHIC CC 

14909.1 X62A POISONING/TOXIC EFFECTS OF DRUGS AND OTHER SUBSTANCES W CAT OR SEV CC 

14307.4 Z60B REHABILITATION W/O CATASTROPHIC CC 

14231.4 F41A 
CIRCULATORY DISORDERS, ADM FOR AMI W INVASIVE CARDIAC INVES W CAT OR 
SEV CC 

14090.8 D66B OTHER EAR, NOSE, MOUTH AND THROAT DIAGNOSES W/O CC 

14057.5 L67A OTHER KIDNEY AND URINARY TRACT DIAGNOSES W CATASTROPHIC OR SEVERE CC 
 




