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ABSTRACT

Background: Anemia in chronic kidney disease
can be caused by erythropoietin deficiency.
Erythropoietin stimulating agent (ESA) is the
treatment of choice for anemia in patients with
chronic kidney disease. Some patients for some
reason fail to reach target hemoglobin levels
despite maximal ESA doses.

Case illustration: We reported a 58-year-old
man suffering from CKD with recurrent anemia
despite the maximum dose of ESA. The
investigations showed secondary
hyperparathyroidism due to complications of
chronic kidney disorders.

Discussion:  Our patient's resistance to
erythropoietin therapy was caused by inadequate
dialysis and secondary hyperparathyroidism.
The management is focused on the adequacy of
hemodialysis and the management of secondary
hyperparathyroidism  with  nutrition  and
medication.

Keywords: anemia, kidney failure,
hemodialysis, hyperparathyroidism.

INTRODUCTION

Anemia occurs in 80-90% of chronic kidney
disease (CKD) patients. Hemoglobin (Hb)
generally begins to fall when the patient's
glomerular filtration rate (GFR) decreases
as the glomerular filtration  rate

decreases.[1] Relative deficiency of
erythropoietin (EPO) is the main cause of
anemia in kidney disease. Therefore, ESA is
the main therapy for anemia in CKD
patients. ESA resistance is the failure to
achieve a Hb increase of 0.5-1.5 g/dl in four
consecutive weeks for 12 weeks or failure to
maintain Hb within the maintenance target
range.[2] Several factors might cause
resistance to erythropoietin therapy, such as
iron deficiency, chronic blood loss,
malnutrition, inadequate dialysis, secondary
hyperparathyroidism, inflammation, and
acute blood loss. [3,4] This case report aims
to learn about the stages of diagnosis and
treatment of anemia in hemodialysis
patients with suspected ESA resistance.

CASE ILLUSTRATION

Male, 58 years old, with a history of stage V
renal failure as a complication of
uncontrolled hypertension, routine
hemodialysis two times a week since four
years ago, complaining of feeling weak for
the last two weeks. The patient complains of
not having energy and getting tired quickly
when  doing  activities.  Complaints
accompanied by palpitations and frequent
dizziness.
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On physical examination, he was conscious
and vital signs were within normal limits.
The conjunctiva was anemic, other physical
examinations were within normal limits.
Complete blood count results showed severe
normochromic normocytic anemia with
hemoglobin level was 4.81 g/dL, hematocrit
level was 14.3%, MCV level was 81.42 fl,
and MCH level was 27.9 pg. Kidney and
liver function markers are within normal
limit. Sodium level was 135 mmol/L,
potassium level was 3.67 mmol/L, uric acid
level was 2.7 g/dl, reticulocytes level was
0.4%, reticulocyte production index (RPI)
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level was 0.05, serum iron level was 187.84
gram/dl, total iron binding capacity (TIBC)
level was 200 gram/dl, transferrin saturation
level was 93.5% and ferritin level was 2308
ng/ml, calcium level was 8.7 mg/dl,
inorganic phosphate level was 6.13 mg/dl ,
ESR value was 96 mm/hour, I1L-6 level was
44.28 pg/ml, 1L-2 level was 12.385 pg/ml,
hs-CRP level was 4.1 mg/dl. Parathyroid
hormone examination showed an increased
intact PTH result of 715.2 pg/ml. The
results of the vitamin D examination were
decrease 10.1 ng/ml. The terminal FGF23c
examination increase showed 5997 pg/ml.

Figure 1. Peripheral blood smear showed that the erythrocyte population was normochromic normocytic with
poikilocytosis, normal leukocyte count without immature cell, normal platelet count without giant thrombocytes
with the impression of normochromic normocytic anemia.

The peripheral blood smear examination
showed normochromic normocytic anemia
(Figure 1). The bone marrow aspiration
results found that the morphology of the
myeloid series was dominant, decreased

erythroid series and without blast cell was
found in the preparation (Figure 2). The
results of the chest X-ray examination with
the impression of the heart and lungs did not
show any abnormalities.

minant, the erythroid

series (=) is decreased and few megakaryocytes (= )without blast cell was found in the preparation.
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DISCUSSION

Anemia in CKD generally begins in the
third stage of CKD and is always found in
end-stage CKD. The pathogenesis of anemia
in CKD is multifactorial, mainly due to an
erythropoietin (EPO) deficiency.[5] EPO is
mainly produced in the kidneys and then
circulates and acts on tissue receptors
throughout the body, especially in the bone
marrow. EPO stimulates red blood cell
production by binding to and activating the
high-affinity receptor (EpoR), which is
expressed primarily on the surface of
immature erythroid cells to stimulate
erythropoiesis.[6] The contribution of EPO
deficiency increases as the GFR decreases.
Iron deficiency is the second important
factor as a cause of anemia in CKD. Studies
have demonstrated the role of chronic
inflammation and hepcidin as major
mediators of impaired iron utilization in
CKD patients.[7]

In this case, a patient with end-stage kidney
disease has undergone hemodialysis
routinely for two years. The laboratory test
showed normochromic-normocytic anemia
due to chronic disease. The normochromic-
normocytic anemia is the most common in
CKD. Although some patients also have
microcytic hypochromic and megaloblastic
anemia.[8] There were no signs of bleeding
from the gastrointestinal tract or other
source that might be a source of blood loss
apart from the hemodialysis process. The
results of the patient's fecal occult blood test
(FOBT) were within normal limits. The
results of the BMP examination did not
support a condition of aplastic anemia or
hematological malignancy in the patient.
The results of the bilirubin examination
were also normal, with a low RPI value
excluding a condition of hemolytic anemia.
The condition of anemia with serum iron
levels that tend to increase in cases
characterized by high transferrin saturations
and ferritin but must be interpreted with
caution because they are influenced by
inflammatory conditions through uremic
toxin, underlying diseases, hemodialysis
process. Soluble transferrin receptor (STR)

and the ratio of sTfR/log ferritin (TfR-F
index) can be used as parameter iron
deficiency anemia that not influenced by
concurrent chronic disease as well as
inflammation but the examination is
currently only for research.[9] Indications
for ESA therapy are when Hb <10 g/dl and
other causes of anemia have been ruled out,
provided that there is no absolute iron
deficiency anemia and no severe infection.
ESA therapy is divided into a correction
phase and a maintenance phase. The dose
for erythropoietin is 80-120U/kg/week
subcutaneously  or  120-180U/kg/week
intravenous (IV).[7] This patient was given
epoetin in stages starting at 4000 1U/week.
This dose was increased because the
response to the increase in Hb was
inadequate to 8000 IU per week (120
IU/kg/week). But patient still suffers from
severe anemia and requires transfusion.
Inadequate response to ESA therapy is
characterized by failure to achieve the target
Hb increase of 0.5-1.5 g/dl during correction
phase at a dose of 80-120 IU/kg/week
subcutaneously or failure to maintain Hb
within the maintenance target range.
Suspicion of resistance to ESA therapy
through calculating the Erythropoietin
resistance index (ERI), an alternative
method to measure the level of resistance to
ESA therapy.[10] The patient had an ERI
value of 18 1U/kg/week/g hemoglobin, ERI
value >15 [U/kg/week/g hemoglobin
indicate resistance to ESA therapy.

Several conditions that must be evaluated
regarding  suspected ESA  resistance
conditions are nutritional  conditions,
adequacy of dialysis, inflammation, and
possible secondary hyperparathyroidism
conditions.[11] In this case, the patient had
adequate nutrition (BMI 24.8 kg/m2) but the
patient's dialysis adequacy was lacking,
marked by the calculation Kt/V is 1.56.
According to The Kidney Disease
Outcomes Quality Initiative (KDOQI), the
adequacy of dialysis twice a week must
reach Kt/VV 1.8. Dialysis inadequacy can
lead to chronic inflammatory conditions
characterized by increased inflammatory
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parameters in these patients and high levels
of urea can reduce the response to ESA
therapy. In  this case, secondary
hyperparathyroidism was also found, which
was characterized by increased levels of
intact PTH, hyperphosphatemia and vitamin
D deficiency.

Treatments for patient include controlling
the amount of phosphate-containing diet,
vitamin D supplementation with or without
addition of calcimimetics agent, and
choosing the type of dialysis and adequate

dialysis.[12] In patients with end-stage
renal disease, hyperphosphatemia  will
occur, leading to secondary hyperpara-

thyroidism. Secondary hyperparathyroidism
stimulates PTH secretion, thus inhibiting
bone marrow burst-forming erythroid units
and shortening erythrocytes' life span. There
is also an increase in FGF-23 levels,
inhibiting erythropoiesis by suppressing
EPO production, suppressing EPO receptor
expression, and causing chronic
inflammation. Administration of vitamin D
analogs can reduce PTH hormone levels.
Vitamin D supplementation therapy can be
administered orally daily or intravenously in
dialysis patients. During therapy with
vitamin D, it is very important to ensure that
serum phosphate and calcium are kept in
controlled amounts to prevent calcification.
In this patient, the administration of vitamin
D supplementation was delayed due to the
patient's high phosphate condition.

Beside increasing the frequency and length
of dialysis sessions, the choice of dialysis
strategy for this patient also plays a
potential role in improving anemia control.
[13] Uremic substances can suppress the
erythropoiesis process, and it is believed
that substances with large molecular
weights, such as B2-microglobulin, play a
role in inhibiting the erythropoiesis process.
Compared to conventional dialysis,
hemodiafiltration with endogenous
reabsorption (HFR) has high solute and
cytokine elimination but little adsorption of
phosphate. Combination of conventional
dialysis and HFR is expected to be able to
remove uremic substances and remove

excess phosphate effectively.[14] Definitive
treatment of secondary hyperparathyroidism
is surgical parathyroidectomy, if parathyroid
hormone levels persist >800 pg/ml for >6
months,  despite  complete  medical
intervention.[15]

CONCLUSION
Resistance to erythropoietin therapy in this
patient caused by chronic inflammatory

conditions,  inadequate  dialysis, and
secondary hyperparathyroidism. The
management includes controlling the
amount of phosphate-containing diet,

medication for secondary hyperpara-
thyroidism conditions, choosing the type of
hemodialysis, and adequate dialysis. In this
patient, the administration of vitamin D
supplementation was delayed due to the
patient's high phosphate condition, so a low-
phosphate diet accompanied by the
administration of a phosphate binder was
prioritized in line with the selection and
improvement of HD adequacy.
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