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Prevalence of Anemia in Type 2 Diabetic Patients

Salma M. AlDallal & Nirupama Jena(2018). J Hematol 2018 May; 
7(2): 57–61.
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Blunted response to anemia 
or Altered EPO metabolism
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Anemia in HF Patients

• Anemia and iron deficiency (ID) in patients with HF : 

• 2 important comorbidities common

• Associated with poor clinical status & worse outcomes.

• Prevalence of anemia (Hb <13 g/dL/ ♂ & <12 g/dL/♀), 
regardless of HFrEF or HFpEF

• ≈30% in stable and 

• ≈50% in hospitalized patients, 

Inder S. Anand. Circulation. Anemia and Iron Deficiency in Heart Failure, Volume: 138, Issue: 1, Pages: 80-98, 
DOI: (10.1161/CIRCULATIONAHA.118.030099) 
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Anemia and CKD Associated With New-Onset AF
• 1232 AF/ 132 250 , mean F-U 13,8 năm → lower both the eGFR(<60 

mL/min/1.73m2 ) as well as [Hb], the greater the risk of AF.
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Hemoglobin (g/dL ) Multivariable HR 
(95% CI)

P

>15 to <18 2.11 (1.53–2.90) <0.0001

>13 to <15 3.00 (1.67–5.38) <0.0001

<13 (anemia) 3.22 (2.43–4.19) 0.0003

*Adjusted for age, sex, systolic blood pressure, diastolic blood pressure, body-mass index, total 
cholesterol, triglycerides, HDL cholesterol, smoking, alcohol consumption, and diabetes

Xu DZ et al(2014). Am J Cardiol
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Anemia in the Elderly a Potential Dementia 
Risk Factor

• Among older adults, anemia is associated with an 
increased risk of developing dementia

• if there was anemia at baseline, the risk of dementia 
was increased by about 60%. 

Yaff K. et al(2013) Neurology.81:528-533. Abstract
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Vlagopoulos P. et al: cohort analysis(Atherosclerosis Risk in 
Communities Study, Cardiovascular Health Study, Framingham Heart 

Study and Framingham Offspring Study, )
2770 pts with DM but No Anemia

245 pts with DM and Anemia
14% of the cohort had CKD

Mean follow-up: 8.6y

End point DM+

ANEMIA+CKD

DM+ 
ANEMIA+ No 
CKD

DM+ CKD+ 
No ANEMIA

DM+ 
NoANEMIA + 
No CKD

Composite end 
point(%)

75 36 60 37

MI/fatal CAD(%) 35 13 30 19

Stroke(%) 23 7 15 9

All cause 
mortality(%)

68 28 52 24

Vlagopoulos P. et al(2005), JASN

Clinical outcomes in the overall cohort of subjects with DM +/- Anemia and/or CKD

Anemia and Chronic Kidney Disease are Potential 
Risk Factors for Mortality in Stroke Patients



12/11/2023

6

Anemia treatment can slow 
the progression of CRF

Kuriyama et al Nephron 1997
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Keane WF, et al. Kidney Int. 2003;63:1499-507.

The RENAAL study

Hb < 11.2 g/dL; HR 4.23

Hb 11.2–12.4 g/dL; HR 2.54
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*Doubling of serum creatinine or ESRD.
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-Effects of EPO:
•-Antioxidant 
•-Antihypoxic
•-Anti-apoptotic
-Hb < 10g/l and GFR < 60ml/min →↑CV, LVH, CHF

Early Epo treatment prevents:
-CV mortality – morbidity
-Tubular lesions and interstitial fibrosis
-Progression of CKD

Dimkovic N (2003), Med Pregl; 56(11-12): 529-535
Murpey ST, Parfrey PS (2000), Semin Nephrol 20(4): 350-355

-In diabetic nephropathy: Anemia starts earlier and is 
more profound than other CKD

TREATING ANEMIA EARLY IN RENAL FAILURE 
PATIENTS SLOWS THE DECLINE OF RENAL 
FUNCTION: A RANDOMIZED CONTROLLED TRIAL.

Gouva C. Kidney  International, Vol. 66 (2004), pp. 753–760

 RCT:  early versus deferred initiation of erythropoietin in 
nondiabetic predialysis patients with  sCr 2 to  6 mg/dL
and Hb 9 to 11.6 g/dL
 Early treatment arm(n= 45): immediately started on 

50 U/kg/wk of erythropoietin alpha
 Deferred treatment arm(n= 43): start  erythropoietin 

only when Hb decreased to <9 g/dL
 Primary  end point: composite  of doubling  of creatinine, 

renal  replacement, or death
 F-U:  median of 22.5 months
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Gouva C. Kidney  International, Vol. 66 (2004), pp. 753–760

TREATING ANEMIA EARLY IN RENAL FAILURE 
PATIENTS SLOWS THE DECLINE OF RENAL 
FUNCTION: A RANDOMIZED CONTROLLED TRIAL.

TREATING ANEMIA EARLY IN RENAL FAILURE PATIENTS SLOWS 
THE DECLINE OF RENAL FUNCTION: A RANDOMIZED 
CONTROLLED TRIAL

Gouva C. Kidney  International, Vol. 66 (2004), pp. 753–760

TREATING ANEMIA EARLY IN RENAL FAILURE 
PATIENTS SLOWS THE DECLINE OF RENAL 
FUNCTION: A RANDOMIZED CONTROLLED TRIAL
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Fig. 1. Hemoglobin levels at baseline and during follow-up (at 2, 4, 
6, 9, and 12 months) in the deferred (white boxes) and early (gray 
boxes) treatment groups. The  box  plots  show the  median  
(horizontal line), interquartile range  (box),  and range  (whiskers), 
unless there  are also outliers and/or extreme  values with 1.5 to 3 
and >3 box lengths, respec- tively, away from the edge of the box, in 
which case these are shown by circles and asterisks.
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Fig. 2. Serum creatinine levels at baseline and during follow-up (at 
2, 4, 6, 9, and 12 months) in the deferred (white boxes) and early 
(gray boxes) treatment groups. The box plots show the median  
(horizontal line), interquartile range (box), and range (whiskers), 
unless there  are also outliers  and/or  extreme  values with 1.5 to 3 
and >3 box lengths respectively,  away from  the  edge  of the  box, in 
which case these  are shown  by circles and  asterisks.  Not  shown  
are  two creatinine values above 10 mg/dL

Gouva C. Kidney  International, Vol. 66 (2004), pp. 753–760
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ESA Use for Anemia in CKD and CV Outcomes Trials

a. Besarab A, et al. N Engl J Med. 1998;339:584-590; b. Epogen (epoetin alfa) PI 1989; 
c. Singh AK, et al. N Engl J Med. 2006;355:2085-2098; d. Drüeke TM, et al. N Engl J Med. 2006;355:2071-2084; e. Pfeffer MA, et al. N Engl J Med. 
2009;361:2019-2032.  

Four Randomized Controlled Trials of Hemoglobin-Raising in Chronic Kidney Disease
NHCT[a,b] CHOIR[c] CREATE[d] TREAT[e]

Population
Patients with chronic heart 
failure and end-stage renal 

disease on dialysis
Chronic kidney disease Chronic kidney disease Chronic kidney disease 

with diabetes

Hemoglobin target 10 vs 14 g/dL 13.5 vs 11.3 g/dL > 13 vs 11 g/dL > 13 vs 9 g/dL
Target achieved? No No Yes Yes

Primary outcomes Time to death or first 
myocardial infarction

Composite of death,
myocardial, infarction, 

hospitalization for 
chronic heart failure, 

stroke

Time to first 
cardiovascular event

Composite of death or a 
cardiovascular event 

and death or end-stage 
renal disease

Risks with higher 
hemoglobin level

Trend toward increased risk 
of primary outcome 

resulted in early study 
interruption

Increased risk of 
primary outcome

Trend toward risk 
increase that was 
nonsignificant: no 

benefits

No risk increase or 
reduction

Other results Higher rate of thrombosis in 
high-target group Improved quality of life Higher rate of stroke

FDA Warning on Use of ESAs

FDA.gov. FDA Drug Safety Communication 2017.

If Hb > 10 g/dL, reduce 
or interrupt the dose of 
ESA and use the lowest 
dose of ESA sufficient 
to reduce the need for 
red blood cell 
transfusions

Patients 
with CKD If Hb approaches or 

exceeds 11 g/dL, 
reduce or interrupt the 
dose of ESA

Patients 
with CKD 

on dialysis

• Using ESAs to target a Hb > 11 g/dL increases the risk of serious 
adverse CV events and does not provide additional benefit

– No clinical trial has identified a Hb target level, ESA dose, or dosing 
strategy that does not increase these risks
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36

SAME ?????

Original vs Biosimilar
Images are only used for educational purposes
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STATINS – Hoạt chất gốc và generic – Biến cố Tim mạch – Tây Ban Nha (n=13,244 )

41 Sicras-Mainar et al. Lipids in Health and Disease (2018) 17:277
CVE: Cardio-Vascular Event
Image used only for educational purposes . AstraZeneca is not responsible for copyright

Xác suất xuất hiện biến cố tim
mạch: Generics so với hoạt

chất gốc cao hơn

31% 

42

STATINS – Biệt dược gốc vs Generic – for cve – Tử vong do mọi nguyên nhân
Tây Ban Nha (n=13,244 )

Generic vs Original Statin, 
Tử vong do mọi nguyên nhiên 
cao hơn có ý nghĩa thống kê ở 

nhóm dùng generics

62% có biến cố TM trước đó. 

ACS: Acute Coronary Syndrome; CVE: Cardiovascular Event
Sicras-Mainar et al. Lipids in Health and Disease (2018) 17:277 Image used only for educational purposes . AstraZeneca is not responsible for copyright

Best Medical Physicians of the Year 2019:
Harry Lever alarm on Ineffective Generics

• 74yo cardiologist, directs the Cleveland Clinic’s 
Hypertrophic Cardiomyopathy Center, wrote to 
FDA about his concerns that generic versions of 
Toprol XL were ineffective. 

• For years, his patients who had switched from 
the brand name Toprol XR(Metoprolol) to a 
generic version had complained about  chest 
pain and other symptoms

• When his patient put back on the brand 
name TOPROL XR , the symptoms 
disappeared.

• Lever is the one of the first in US to raise the 
alarm about ineffective and even harmful 
generic drugs, largely imported from 
India+China. “I wish it was more commonly 
known. Everybody thinks everything is OK, 
but it’s not…It’s important this stuff works,” 
said Lever

Sheriff” cardiologist sounds the alarm on 
Ineffective Generics

Harry Lever, MD, is a crusader against harmful 
generics drugs.
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