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1  |  INTRODUCTION

Management of anemia in chronic kidney disease (CKD) 
patients in hemodialysis must be tailored. Keeping he-
moglobin levels within adequate ranges depends on nu-
tritional, inflammatory, mechanical, and immunological 
factors unique for each patient and on their response to 
erythropoiesis- stimulating agents. Hence, each patient re-
quires a personalized approach and treatment.

2  |  CASE PRESENTATION

This is a 68- year- old male patient with a long history of 
type 2 diabetes mellitus (20 years) treated with low dose 

intermediate insulin, hypertension controlled with cal-
cium channel blockers and angiotensin- converting en-
zyme inhibitors (ACE inhibitors), pulmonary emphysema 
secondary to smoking, and stage 5 chronic kidney disease, 
receiving hemodialysis three times per week since 2017. 
In February 2018, he received an arteriovenous dialysis 
graft for vascular access. He was hospitalized in June 2018 
to treat an ulcer in his left foot associated with his under-
lying diabetes, which required debridement and special-
ized wound care, with good evolution and discharge after 
10 days with an oral antiplatelet agent.

In August 2018, he presents a sudden episode of pallor 
and weakness at home, and he is taken to the Emergency 
Department, where he is hospitalized with a diagnosis of 
lower gastrointestinal (GI) tract bleeding, with digital rectal 
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Abstract
Anemia in patients with chronic kidney disease may have underlying causes that 
require a broad approach. Here, we present a clinical case of anemia in a pa-
tient with chronic kidney disease and gastrointestinal angioectasias undergoing 
hemodialysis.
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examination revealing hemorrhoids and blood- stained feces. 
His first laboratory results showed hemoglobin at 4.8  g/
dl (2.98 mmol/L) and a mean corpuscular volume (MCV) 
of 95 fl. His hemoglobin 1 month prior was 12.3  g/dl 
(7.63 mmol/L), so he received 3 units of packed red blood 
cells (PRBC) and a gastroenterologist is brought in for a con-
sultation. During his hospitalization, he remained stable, 
without new bleeding episodes and he was discharged with 
hemoglobin at 8.9 g/dl (5.52 mmol/L), with an appointment 
for a colonoscopy and antiplatelet suspension. He continued 
his hemodialysis as an outpatient without heparin, increas-
ing his erythropoietin (Epo) beta to 10,000 intravenous (IV) 
Units (U) (400 U/kg·week) every hemodialysis session.

In September 2018, 2 weeks after he was discharged, 
he was taken to the Emergency Department with a new 
episode of haematochezia and hemoglobin at 7.0  g/dl 
(4.34 mmol/L), MCV at 92 fl, and a red blood cell distri-
bution width (RDW) below 2. An urgent colonoscopy was 
performed, finding two angioectasias (angiodysplasias) 
in the ascending colon, without any other findings in the 
mucosa. Unfortunately, angioectasias were left untreated 
because, at the time of colonoscopy, thermo- coagulation 
with either argon plasma or heat probe options was not 
available at the hospital. He received one unit of PRBC 
and was scheduled for future thermo- coagulation of the 
angioectasias once argon plasma was functional.

His hemoglobin levels were monitored monthly, 
as well as platelets and coagulation studies remain 
normal. The patient received PRBCs as needed until 
thermo- coagulation could be performed in April 2019. 
Colonoscopy was performed, and four vascular malforma-
tions, compatible with angioectasias, were observed in the 
ascending colon (Figure 1) and treated with argon plasma 
thermo- coagulation, without complications.

He continued with IV Iron supplements during hemo-
dialysis and Epo, though beta Epo had to be changed to 
alpha Epo at an equivalent dose, because of unavailability 
at that time.

During follow- up of his anemia, an upper endoscopy 
was done in August 2019 that showed only gastric erosions. 
Since he remained with hemoglobin levels below 10 g/dl, 
and had episodes of scant but active bleeding in the cae-
cum, a video capsule endoscopy was ordered. In September 
2019, he underwent another colonoscopy for follow- up, 
but no evidence of angioectasias was found; only a single 
isolated diverticulum in the ascending colon with the rest 
of the mucosa reported as normal. Hematology was then 
consulted for assessment, since there was no evidence of 
major gastrointestinal bleeding and the patient persisted 
with anemia. Bone marrow and peripheral blood analyses 
were conducted to complete the diagnostic assessment.

Figure  2 presents a graphical depiction of the case 
timeline and the transfusions and endoscopies conducted 
and the hemoglobin response.

3  |  INVESTIGATIONS

We collected as much information related to the multiple 
causes of anemia to work through the differential diag-
nosis. Several laboratory studies are used in evaluation 
in hemodialysis patients to adjust the use of hematopoi-
etic agents. The patient hematology work up included a 
bone marrow aspiration that showed normocellular con-
tent, medullar hyperplasia, and no evidence of parvovirus 
B19. Iron kinetics showed normal low iron levels (59 mcg/
dl), low saturation (18%), normal folic acid and B12 lev-
els. Parathyroid hormone (PTH) values remain in 385 pg/
mL average and protein electrophoresis ruled out multi-
ple myeloma. With the aim of identifying lesions in the 
gastrointestinal tract, the patient also underwent various 
endoscopic procedures (Figure 2).

To define the causes of persistent anemia in this pa-
tient, it is key to keep target hemoglobin values pro-
posed in treatment guidelines.1 In this particular case, 
it was difficult to raise hemoglobin values above 9.0  g/
dl (5.59 mmol/L) with transfusions only (Figure 2), since 
his blood type was O negative and it was difficult to find 
compatible units to transfuse. Our hospital has only one 
gastroenterologist, which also limits the possibilities to 
schedule follow- up appointments and procedures in a 
short period of time.

4  |  DIFFERENTIAL DIAGNOSIS

Anemia in CKD hemodialysis patients is multifactorial, 
and the variability in the values of hemoglobin depends 
on blood losses (e.g., gastrointestinal bleeding or coagula-
tion in the hemodialysis system), infections (e.g., catheter 
infections or diabetic foot), chronic disease inflammatory 

F I G U R E  1  Angiodysplasia found in the mucosa of the 
ascending colon, during the April 2019 colonoscopy



   | 3 of 5COURVILLE et al.

processes (e.g., diabetic foot, hyperparathyroidism, ma-
lignancies), nutritional deficit (e.g., decreased levels of 
iron and cofactors, such as B12 vitamin and folic acid), 
metabolic causes (e.g., hypo-  or hyperthyroidism), certain 
drugs (e.g., angiotensin- converting enzyme inhibitors), 
and frequent changes in plasma volume due to accumula-
tion of interdialytic liquids.2

Active gastrointestinal bleeding must be ruled out: 
Hemodialysis patients may present gastrointestinal ane-
mia, with lesions in the gastric or duodenal mucosa and 
between 4% and 13% may present with angioectasias.3 In 
about 45% of the cases, there may be a co- infection with 
Helicobacter pylori,4 and as a predisposing factor to bleed-
ing, with a mucosal lesion after exposure to anticoagu-
lants three times per week.

Among hematological causes of anemia, multiple my-
eloma must be ruled out, looking for abnormal prolifera-
tion of plasma cells, with plasmocytes in the bone marrow 
and production of monoclonal proteins.5 Pure secondary 
red blood cell aplasia presents as a normocytic, normochro-
mic, sudden, progressive, and severe anemia mediated by 
antibodies. It is characterized by complete absence of the 
red blood cell precursors in the bone marrow and may be 
due to malignancies, immune or viral causes, or secondary 
to certain drugs, such as Epo.6 In some patients, resistance 
to Epo may be present and causes, such as hyperparathy-
roidism, nutritional deficits, infections, and drug– drug in-
teractions, must be explored in order to correct it.1

5  |  TREATMENT

In this case, angioectasias were successfully treated with 
thermo- coagulation with argon plasma. Studies show 
that for angioectasia- related gastrointestinal bleeding, 
therapeutic options include endoscopic therapy (i.e., 
laser photoablation, thermo- coagulation with argon 
plasma, and bi-  or multipolar electrocoagulation), cer-
tain drugs as octeotride (not available at that time), 
thalidomide or conjugated estrogen; and surgery.7,8 
Angioectasias locations were key determining treat-
ment effectiveness.

While target hemoglobin established in the guide-
lines for treating anemia is not achieved, patients must 
receive transfusions to keep hemoglobin level until the 
cause of bleeding is found and treated, thus, decreasing 
morbidity and mortality associated with cardiovascular 
causes.6

Although there was no evidence of new gastrointesti-
nal bleeding or any other treatable cause was identified, 
the patient remained with anemia, and with a low Epo 
responsiveness. Since no antibodies to red blood cells 
were found, peripheral smear showed no abnormali-
ties of morphology, and direct coombs test was negative, 
the colleagues at The Hematology Department recom-
mended long- acting Epo, metoxipolyethylenglycol epoi-
etin beta Continuous Erythropoieisis Receptor Activator 
(CERA), at 200 μg every 15 days since December 2019 and 

F I G U R E  2  Timeline of the case, with transfusions ( ) and upper ( ) and lower ( ) endoscopies conducted and the haemoglobin 
response
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supplementation of parenteral iron, with dose adjust-
ments when hemoglobin reached a value of 10 g/dl.

6  |  OUTCOME AND FOLLOW- UP

The patient stabilized his hemoglobin, without need for 
any more transfusions after December 2019. At 6 months, 
he presented with mean hemoglobin levels of 11.0  g/dl 
(6.83 mmol/L) and remains without decrease of hemo-
globin to the date of this report. To authorize this case 
report, the patient signed an informed consent as well as 
consent to publish the data. The Institutional Committee 
for Ethics in Research at the Caja de Seguro Social ap-
proved this case report, No. CIEI- CSS- M- 071- 2020 PVS- 
014- 2020, dated 07 July 2020.

7  |  DISCUSSION

We report a clinical case of a 68- year- old male with a 
long history of type 2 diabetes mellitus, hypertension, 
pulmonary emphysema, and stage 5 chronic kidney 
disease treated with hemodialysis who presented with 
severe anemia with acute worsening secondary to an-
gioectasias. Angioectasias are vascular malformations 
with a frequency of 19% to 32% much higher in CKD he-
modialysis patients than in normal kidney function pa-
tients. The prevalence is considered as correlated to the 
duration and severity of the chronic kidney disease.9 The 
development of these lesions may be secondary to inter-
mittent low- grade obstruction of submucosal veins asso-
ciated with an increased proliferation depending on the 
vascular endothelial growth factor, hypo- oxygenation of 
intestinal mucosa, the use some drugs, as non- steroidal 
anti- inflammatory drugs (NSAIDS), antiplatelet drugs, 
and sevelamer phosphate binder.10 Several studies sug-
gest that patients that acquired angioectasias have risk 
factors, as peripheral vascular disease, chronic consti-
pation, diabetic neuropathy, advance age, that in time 
will produce intermittent blood flow to the intestinal 
mucosa, that contributes to a degenerative vascular pro-
cess that ends in hemorrhagic episodes, most commonly 
observed in the intestinal mucosa in the terminal ileon 
and the colon.11

In about 90% of the cases, bleeding is self- limited, 
but in the remaining 10%, endoscopic, surgical, or med-
ical treatment is required. The most common treatment 
methods are non- contact endoscopic techniques, such as 
thermo- coagulation with argon plasma.12 Angioectasias 
in CKD hemodialysis patients may present with chronic 
anemia, resistant to Epo, or with recurring digestive 
bleeding that will require frequent transfusions.13,14 

During the time the patient was followed up by gastro-
enterology and receiving transfusions, he kept normal 
levels of parathyroid hormone (PTH), with normal phos-
phorus values, so he did not have a phosphate binder 
among his medication.

About 5% to 10% of patients using erythropoiesis- 
stimulating agents do not respond as expected, that is, 
an increase of 1.0 to 1.5  g/dl (0.62 to 0.93 mmol/L) on 
the total hemoglobin during the correction phase. In 
this case, the patient started with Epo beta, then was 
switched to Epo alpha and finally received long- acting 
Epo to stabilize his hemoglobin levels. The dose of Epo 
depends on each patient's requirement and will vary ac-
cording to weight, response, and the presence of any fac-
tor that may drive resistance. The long- acting product 
may allow dose reductions once serum iron deposits go 
up to normal values.15

Of note, the erythropoiesis response to stimulating 
agents will not necessarily increase with a higher dose. 
When this is the case, it is important to look for other causes 
of anemia and to avoid the use of doses in excess of the 
recommended therapeutic doses of Epo to prevent dose- 
dependent side effects, such as hypertension and cardio-
vascular complications due to an increased blood viscosity, 
including but not limited to occlusion of vascular access.

Concentrations of c- reactive protein above 20 mg/L 
(190.5 nmol/L) have been associated with Epo resistance, 
and some studies have associated it with an increase of 
up to 80% of the dose of erythropoiesis- stimulating agents. 
The patient c- reactive protein values were below 10 mg/L 
(95.2 nmol/L).

This case is of interest because it should remind us that 
anemia in patients receiving hemodialysis may become 
a diagnostic challenge, as it is multifactorial and will re-
quire participation of diverse clinical specialties and a 
well- orchestrated treatment.

8  |  CONCLUSIONS

• Anemia in patients with chronic kidney disease re-
ceiving hemodialysis is multifactorial, and all possible 
causes must be ruled out.

• Gastrointestinal bleeding in hemodialysis patients due 
to angioectasias is more prevalent that in normal renal 
function patients.

• Angioectasias in chronic kidney disease in hemodialy-
sis can occur as hemorrhagic episodes but can also per-
sist as an occult bleeding.

• Since factors contributing to chronic kidney disease 
also contribute to angioectasia, it is important to keep in 
mind all different treatment approaches to provide an 
early an appropriate management.
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• The use of blood transfusions has decreased since the 
discovery of erythropoiesis- stimulating agents, but 
blood transfusions are still important in the manage-
ment of anemia.

AUTHOR CONTRIBUTIONS
IL involved in conceptualization the study, interpreting 
data, and writing the manuscript. WB, DQ, MP, and NB 
involved in interpretation of the clinical data. KC involved 
in conceptualization the study, collecting clinical data, 
and writing the manuscript.

ACKNOWLEDGMENTS
The authors would like to recognize the work of Humberto 
López Castillo, MD, PhD, for his support reviewing the 
manuscript and preparing the images. Iván Landires 
is member of the Sistema Nacional de Investigación 
(SNI), supported by the Secretaría Nacional de Ciencia, 
Tecnología e Innovación (SENACYT), Panama.

CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was 
reported.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able from the corresponding author upon reasonable 
request.

ETHICAL APPROVAL
The manuscript was approved by institutional review 
boards or local ethics committee.

CONSENT
Written informed consent was obtained from the patient 
to report the present case.

ORCID
Karen Courville   https://orcid.org/0000-0002-4182-6736 
Iván Landires   https://orcid.org/0000-0001-6323-1170 

REFERENCES
 1. KDIGO. Clinical Practice Guideline for Anemia in Chronic 

Kidney Disease, 2012;2(4):299– 310.
 2. West RM, Harris K, Gilthorpe MS, Tolman C, Will EJ. 

Functional data analysis applied to a randomized controlled 
clinical trial in haemodialysis patients describes the variability 

of patient responses in the control of renal anemia. J Am Soc 
Nephrol. 2007;18(8):2371- 2376.

 3. Sotoudehmanesh R, Ali Asgari A, Ansari R, et al. 
Endoscopic findings in end- stage renal disease. Endoscopy. 
2003;35(6):502- 505.

 4. García CE, Crespo RE, Guanche GH. Infección por Helicobacter 
pylori en pacientes atendidos en consulta de gastroenterología. 
Rev Ciencias Médicas. 2014;18(3):453- 462.

 5. Alvarado- Ibarra M, Álvarez- Vera JL, Anaya- Cuéllar I, et al. 
Primer consenso nacional de mieloma múltiple por hematólo-
gos del ISSSTE. Rev Hematol. 2016;16(4):306- 332.

 6. Means RT Jr. Pure red cell aplasia. Blood. 2016;128(21):2504- 2509.
 7. Vega J, Goecke H, Rodríguez M, et al. Uso de talidomida en san-

grado recurrente por angiodisplasias gastrointestinales: caso 
clínico. Rev Med Chile. 2011;139(7):909- 913.

 8. Verna S, Attallah M, Jarrin M, et al. Angiodysplasia in renal dis-
ease patients: analysis of risk factors and approach to manage 
such patients. Cureus. 2020;12(8):e978414.

 9. Kalman RS, Pedrosa MC. Evidence- based review of gastrointes-
tinal bleeding in the chronic kidney disease patient. Semin Dial. 
2015;28(1):68- 74.

 10. Nambiar S, Pillai UK, Devasahayam J, et al. Colonic mucosal 
ulceration and gastrointestinal bleeding associated with seve-
lamer crystal deposition in a patient with end- stage renal dis-
ease. Case Rep Nephrol Ther. 2018;2018:4708068.

 11. Sami SS, Al- Araji SA, Ragunath K. Gastrointestinal 
angiodysplasia– pathogenesis, diagnosis and management. 
Aliment Pharmacol Ther. 2014;39(1):15- 34.

 12. Galanopoulos G. Angiodysplastic lesions as a cause of colonic 
bleeding in patients with chronic renal disease: is there an asso-
ciation? Saudi J Kidney Dis Transpl. 2012;23:925- 928.

 13. Strate LL, Gralnek IM. Management of patients with 
acute lower gastrointestinal bleeding. Am J Gastroenterol. 
2016;111(4):459- 474.

 14. Fábián G, Szigeti N, Kovács T, Nagy J. An unusual multiplex 
cause of severe gastrointestinal bleeding in a haemodialysed 
patient. Nephrol Dial Transpl. 2000;15(11):1869- 1871.

 15. Rodríguez MB, Castro- D'Franchis LJ, Reyes- Jiménez AE, et al. 
Anemia e inflamación con la administración de estimulantes 
de la eritropoyesis y su resistencia en haemodiálisis. Med Int 
Mex. 2015;31(2):155- 163.

How to cite this article: Courville K, Bernal W, 
Quiel D, Pecchio M, Bustamante N, Landires I. 
Diagnostic evaluation and assessment of anemia in 
a patient with chronic kidney disease and 
gastrointestinal angioectasias undergoing 
hemodialysis. Clin Case Rep. 2022;10:e06027. doi: 
10.1002/ccr3.6027

https://orcid.org/0000-0002-4182-6736
https://orcid.org/0000-0002-4182-6736
https://orcid.org/0000-0001-6323-1170
https://orcid.org/0000-0001-6323-1170
https://doi.org/10.1002/ccr3.6027

	Diagnostic evaluation and assessment of anemia in a patient with chronic kidney disease and gastrointestinal angioectasias undergoing hemodialysis
	Abstract
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|INVESTIGATIONS
	4|DIFFERENTIAL DIAGNOSIS
	5|TREATMENT
	6|OUTCOME AND FOLLOW-UP
	7|DISCUSSION
	8|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ETHICAL APPROVAL
	CONSENT
	REFERENCES


