CASE REPORT

Erythropoiesis Augmentation in a Jehovah'’s
Witness with Gastrointestinal Bleeding
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INTRODUCTION

Because therapeutic options are limited, the treatment
of anemia in a Jehovah’s Witness patient with
bleeding presents a dilemma for the clinician. This report
describes erythropoiesis augmentation in a Jehovah’s
Witness with gastrointestinal bleeding.* The literature
regarding the use of erythropoietin in gastrointestinal
bleeding is also reviewed.

CASE REPORT

An 89-year-old female Jehovah’s Witness presented
to the emergency department with a 24-h history of
melena. Her past medical history included depression,
meningioma, chronic headaches, osteoarthritis,
diverticulitis, stripping of varicose veins, left hip fracture,
pyloroplasty for pyloric restless legs,
hysterectomy, appendectomy, and hemorrhoidectomy.
Medications on admission were escitalopram 10 mg

daily, ferrous fumarate 300 mg daily, and ibuprofen

stenosis,

200 mg 3 or 4 times daily as needed. She had no known
allergies and weighed 43.2 kg.

On admission, the patient was afebrile, with blood
pressure 116/67 mm Hg, heart rate 98 beats/minute,
respiratory rate 18 breaths/minute, and oxygen
saturation 84% on room air (a sample was not drawn for
blood gas testing). She was alert and oriented. A head
and neck examination revealed flat jugular venous pressure
and dry mucous membranes. Cardiovascular examination
revealed a soft-flow murmur at the lower sternal border;
the results of the neurologic, respiratory, abdominal, and
musculoskeletal examinations were unremarkable.

* Verbal consent was obtained from the patient to publish
this case.
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On admission,
glucose, activated partial thromboplastin time, international
normalized ratio, troponin, and electrocardiography
were normal. The following laboratory abnormalities
were recorded: blood urea nitrogen 19.2 mmol/L
(normal range 2.5-8.5 mmol/L), hemoglobin 46 g/L
(normal range 120-160 g/L), and hematocrit 0.16
(normal range 0.36-0.48). The results of the anemia
work-up were vitamin B,, 156 pmol/L (normal range
140-800 pmol/L), red cell folate 6748 nmol/L (normal
range > 435 nmol/L), ferritin 35 mg/L (normal range
18-300 mg/L), and transferrin saturation 0.08 (normal
range 0.20-0.55).

Fluid resuscitation was performed with 3 L of 0.9%
sodium chloride, and oxygen was started at 3 L/min via
nasal prongs. The patient was given an IV bolus dose of
pantoprazole 80 mg, followed by an 8 mg/h infusion.
Endoscopy revealed a large clean-based ulcer in the bulb
of the duodenum and gastritis throughout the entire
stomach. On day 2 the patient began empiric treatment
for Helicobacter pylori with amoxicillin 1 g twice daily
and clarithromycin 500 mg twice daily. The patient
reported that she felt very tired and weak. She was
willing to try erythropoiesis augmentation with albumin-
free erythropoietin 20 000 units (463 units/kg) SC daily,
folic acid 5 mg PO daily, and vitamin B,, (cyancobal-
amin) 100 mg SC daily. The patient received iron sucrose
200 mg IV followed by 100 mg daily. After 3 days of
IV pantoprazole therapy, she was stepped down to oral
pantoprazole 80 mg twice daily. On day 5 the iron
sucrose was discontinued. On day 7 the erythropoietin,
folic acid, and cyancobalamin were discontinued, as the
patient stated that she no longer felt tired or weak. On
day 8 the amoxicillin and clarithromycin were discontin-
ued. The patient remained in hospital for rehabilitation
and was discharged on day 16 with a hemoglobin level

serum electrolytes, creatinine,
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Table 1. Summary of Hemoglobin, Hematocrit, and Reticulocyte Index in a Jehovah’s Witness

Undergoing Erythropoiesis Augmentation

Variable Day 1 Day 3 Day 5 Day 8 Day 12 Day 15 Day 35 Day 56
Hemoglobin (g/L) 46 49 56 73 73 75 94 121
Hematocrit 0.14 0.14 0.17 0.22 0.23 0.24 0.29 0.38
Reticulocytes (%) ND 9 11.2 9.3 6.4 ND ND ND
Reticulocyte index ND 2.8 4.2 4.6 33 ND ND ND

ND = not done.

of 75 g/L (Table 1). Her discharge medications were
escitalopram 10 mg daily, pantoprazole 80 mg twice
daily, and pramipexole 0.125 mg daily at bedtime.

DISCUSSION

There is very little literature documenting the use of
erythropoietin in anemia secondary to gastrointestinal
bleeding. A search of MEDLINE and the International
Pharmaceutical Abstracts database (January 1966 to
October 2007) with the Medical Subject Headings
“Jehovah’s Witness”, “erythropoietin”, and “hemorrhage”
revealed 7 cases of erythropoietin use in Jehovah’s
Witnesses with this condition (Table 2)."> Two additional
cases were excluded because the duration of erythro-
poietin was not reported or there was no follow-up
testing of hemoglobin.®” There were no adverse events
associated with erythropoietin therapy. One patient died
secondary to abdominal sepsis.!

A small, randomized, prospective open-label study
evaluated the use of erythropoietin in patients with acute
ulcer bleeding or hemorrhagic gastritis.® The patients
were randomly assigned to receive 100 mg ferric
hydroxide polymaltose complex IM daily for 6 days
(n = 15) or erythropoietin 20 000 units (300 units/kg) SC
on days 0, 4, and 6 plus 100 mg ferric hydroxide
polymaltose complex IM daily for 6 days (n = 15).
The mean serum ferritin was 71 mg/L and transferrin
saturation was 0.12. Hematocrit increased from 0.29 to
0.36 by day 14 in the erythropoietin plus iron arm and
from 0.29 to 0.33 in the iron treatment arm. The authors
suggested that this difference was equivalent to 1 unit
of blood.

There are several reports of Jehovah’s Witnesses who
have survived severe anemia (hemoglobin less than 50
g/L) without receiving erythropoiesis augmentation. In
one review, 27 patients with anemia secondary to trauma
or surgery, ranging in age from 20 to 78 years (mean
44 years), survived remarkably low hemoglobin concen-
trations, ranging from 14 to 50 g/L (mean 34.9 g/1).° In
many of these cases, prolonged neuromuscular blockade,
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hypothermia, deep sedation, or general anesthesia were
instituted in an effort to reduce the patients’ oxygen
consumption and improve survival.

In another study, 32 healthy patients, ranging in age
from 19 to 69 years (mean 27 years), underwent severe
isovolemic anemia, which reduced the hemoglobin
concentration from 124 to 50 g/L for 2.4 h, but they had
no change in oxygen consumption or plasma lactate
concentration.”” Two young women experienced
ST changes while on Holter monitor, related to body
position or activity in one and to an increase in heart rate
in the other; in both patients, the ST changes resolved
without sequelae.”

In the case reported here, the patient had normal
serum lactate (1.1 mmol/L; normal range 0.5-2.2 mmol/L)
and oxygen saturation (84% on room air) at the time
of admission. The low hemoglobin level might have
affected the pulse oximetry reading, since a reduction in
hemoglobin concentration causes the oxygen-carrying
capacity of the blood to decline. In anemic hypoxia, the
arterial partial pressure of oxygen is normal but, as a
consequence of the reduction in hemoglobin concentra-
tion, the absolute quantity of oxygen transported per unit
volume of blood is diminished." In vitro and animal
studies suggest that pulse oximetry readings may
be affected by profoundly decreased hemoglobin
concentration.” Low hemoglobin concentrations appear
to cause falsely low readings when the oxygen saturation
is below 80%; however, this effect is not clinically
significant until the hemoglobin level is less than 50 g/L.*

Endogenous erythropoietin is secreted primarily by
the kidney, with about 10% produced in the liver. The
hormone is secreted in response to reductions in arterial
and/or venous oxygen tension and tissue oxygenation in
the kidney. The usual serum concentration of erythro-
poietin in healthy individuals with normal hematocrit is
approximately 5-30 units/L. In anemia secondary to acute
blood loss, the level may increase by up to 1000 times.
Erythropoietin induces erythropoiesis by stimulating the
proliferation and differentiation of erythroid precursors
(burst-forming units-erythroid and colony-forming
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Table 2. Summary of Reports of Erythropoietin Therapy in Jehovah’s Witness Patients with Gastrointestinal

Bleeding
Study Age (yr) Sex Hemoglobin Erythropoietin Duration Hemoglobin Iron B or
Nadir (g/L) Dosage (days) after Therapy Route Folic
(g/L) Acid
Walton and 50 M 35 250 units/kg SC daily 30 76 PO*  None
Macon? for 2 doses, then
500 units/kg SC daily
Virchis et al.2 50 F 35 10 000 units SC daily 27 128 IV Folic
for 1 dose, then acid
20 000 units SC daily 2mg
for 4 doses, then IV daily
20 000 units SC every
other day for 1 dose,
then 10 000 units every
other day for 3 dosest
Pousada et al.* 51 F 32 10 000 units SC 28 116 PO*  Folic
3 times weekly acid*
Schwenk and 66 F 48 20 000 units IV daily 12 90 PO* Biand
Blaustein® for 3 doses, then folic
6500 units IV every acid*
other day for 4 doses
Zaharia-Czeizler® 74 F 58 40 000 units SC daily 7 70 IV§ Folic
for 1 dose, then acid
10 000 units SC daily 1 mg
PO
daily

*Dose, frequency, and duration not reported.

tOver the next 13 days the patient received an additional 4 doses of erythropoietin 10 000 units. SC.
$Serum ferritin 2.5 mg/L; the patient also received iron dextran 200 mg IV daily for 5 days.
§Serum ferritin 15 mg/L; the patient received iron sucrose 500 mg daily for 6 doses.

units-erythroid). This results in increased production of
erythroblasts and reticulocytes, the immature forms of
erythrocytes. The hormone also stimulates the release of
reticulocytes from the bone marrow and the synthesis of
hemoglobin.”

The erythropoietic response to erythropoietin
depends on the dose.® The drug usually induces
erythropoiesis within 1 to 6 weeks, and increases in
reticulocyte count may be seen within 10 days.”
Erythropoietin doses of 600 units/kg daily were used in
2 cases in which anemia occurred secondary to
surgery.”® In one case, the hemoglobin increased from
19 to 63 g/L after 11 days of erythropoietin therapy.” In
the second case, the hemoglobin increased from 35
to 93 g/L after 35 days of therapy.”® Iron was given
intravenously in both cases. Koenig and others® also
administered folic acid and vitamin B,, intravenously
(doses not reported). We chose a dose of 500 units/kg
for the patient described here, rounding it down to
463 units/kg to allow use of the 20 000 unit prefilled
erythropoietin syringe.

This case differs from many in the literature in that
we measured baseline ferritin, transferrin saturation, red
cell folate, and vitamin B,, levels, data that are seldom
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reported. Ferritin level above 100 mg/L and transferrin
saturation greater than 0.20 are important factors used
to determine a patient’s response to erythropoietin.
The normal iron content of the body is about 3 to 4 g,
with about 2.5 g being found in hemoglobin.” IV
administration of iron is the most effective and quickest
way to replace iron stores, but in many of the previously
reported cases, the iron was administered orally.
Supplementation with folic acid and vitamin B,, has been
suggested to enhance erythropoiesis.”® However, many
authors have not performed such supplementation or
they have not reported the dose, route of administration,
or duration of iron, folic acid, or vitamin B,, therapy,
making it difficult for clinicians to apply such therapy
in their practice. The current case suggests that an
erythropoietin dose of 500 units/kg and supplementation
with vitamin B,,, folic acid, and IV iron administration
may allow an increase in hemoglobin concentration by
30 points within 7 days.

We stopped therapy when the patient reported
feeling much better, at which point the hemoglobin
concentration was greater than 70 g/L. This decision was
consistent with the conclusions of a meta-analysis® of 10
randomized trials comparing restrictive transfusion
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thresholds (hemoglobin between 70 and 100 g/L) with
more liberal transfusion methods (hemoglobin greater
than 100 g/L) in surgical, intensive care, and trauma
patients; that study showed that mortality, rates of
cardiac events, and length of hospital stay were
unaffected with restricted transfusion, except for patients
with myocardial infarction or unstable angina.

The routine use of erythropoiesis augmentation in
patients presenting with gastrointestinal bleeding cannot
be recommended, as there is no evidence of decreased
mortality, decreased transfusion requirements, or
shortened hospital stay. The cost to treat our patient with
erythropoietin, iron sucrose, folic acid, and vitamin B,
was approximately $1900. Assuming that 1 unit of blood
will raise the hemoglobin concentration 10 points, the
patient would have required 3 units of blood (at a cost
of about $1200) to increase hemoglobin to a similar level
by transfusion alone. Upper gastrointestinal bleeding has
a prevalence of about 170 cases per 100 000 adults per
year, with an estimated total cost of US$750 million.?
Using pharmacologic therapy to increase hemoglobin
concentration could drastically increase the cost of
treating this type of bleeding. However, erythropoiesis
augmentation with erythropoietin 500 to 600 units/kg
daily, intravenous iron, folic acid, and vitamin B,
is a reasonable option for patients who refuse blood
transfusions. Therapy may be stopped when the
hemoglobin concentration is greater then 70 g/L or the
patient is asymptomatic.

References

1. Gannon CJ, Napolitano LM. Severe anemia after gastrointestinal
hemorrhage in a Jehovah’s Witness: new treatment strategies.
Crit Care Med 2002;30(8):1893-1895.

2. Walton T, Macon EJ. Erythropoietin use in a Jehovah’s Witness.
Ann Pharmacother 2002;36(4):729-730.

3. Virchis A, Hughes C, Berney S. Severe gastrointestinal
hemorrhage responding to recombinant factor VIla in a
Jehovah’s Witness with refractory immune thrombocytopenia.
Hematol J 2004;5(3):281-282.

4. Pousada LP, Fiorito J, Smyth C. Erythropoietin and anemia of
gastrointestinal bleeding in a Jehovah’s Witness [letter]. Ann
Intern Med 1990;112(7):552.

5. Schwenk MH, Blaustein DA. Rapid, high dose intravenous iron
sucrose therapy in 2 Jehovah’s Witness patients with severe
anemia, iron deficiency and chronic kidney disease. Clin
Nephrol 2004;62(2):116-120.

6. Zaharia-Czeizler V. Erythropoietin stops chronic diffuse transfusion
dependent gastrointestinal bleeding [letter]. Ann Intern Med
2001;135(10):933.

7. Jim RTS. Use of erythropoietin in Jehovah’s Witness patients
[letter]. Hawaii Med ] 1990;49(6):209.

8. Ladas SD, Polymeros D, Pagonis T, Triantafyllou K, Paspatis G,
Hatziagiriou M, et al. Does recombinant human erythropoietin
accelerate correction of post-ulcer-bleeding anemia? A pilot
study. World ] Gastroenterol 2004;10(4):586-589.

CJHP — Vol. 61, No. 2— March-April 2008

s

9. Viele MK, Weiskopf RB. What can we learn about the need for
transfusion from patients who refuse blood? The experience
with Jehovah’s Witnesses. Transfusion 1994;34(5):396-401.

10. Weiskopf RB, Viele MK, Feiner ], Kelley S, Lieberman J, Noorani
M, et al. Human cardiovascular and metabolic response to acute
severe isovolemic anemia. JAMA 1998;279(3):217-221.

11. Braunwald E. Hypoxia and cyanosis. In: Kasper DL, Fauci AS,
Longo DL, Braunwald E, Hauser SL, Jameson JL, editors.
Harrison’s principles of internal medicine. 16th ed. New York
(NY): McGraw-Hill Medical Publishing Division; 2005 [cited 2007
Oct 16]. Accessed electronically via subscription-based service.

12. Mechem CC. Pulse oximetry. Waltham (MA): UpToDate
[database online, version 15.2]; [updated 2007 Mar 8; cited 2007
Oct 16]. Available from: http://www.uptodateonline.com
(subscription required for access to content).

13. Epoietin alpha. In: McEvoy GK, editor. AHFS drug information
2003 [database online]. Bethesda (MD): American Society of
Health-System Pharmacists; [updated 2003 Apr; cited 2007 Sep
8].  Available from: https://rxonline.epocrates.com/ahfs
Compounded.do?drugid=165 (subscription required for access
to content).

14. Goodnough LT, Skikne B, Brugnara C. Erythropoietin, iron and
erythropoiesis. Blood 2000;96(3):823-833.

15. Koenig HM, Levine EA, Resnick DJ, Meyer WJ. Use of recombinant
human erythropoietin in a Jehovah's Witness. J Clin Anesth 1993,
5(3):244-247.

16. Meyers MO, Heinrich S, Kline R, Levine EA. Extended
hemipelvectomy in a Jehovah’s Witness with erythropoietin
support. Am Surg 1998;64(11):1074-1076.

17. Ineck B, Mason BJ, Thompson EG. Anemias. In: DiPiro JT,
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. editors.
Pharmacotherapy: a pathophysiological approach. 6th ed. New
York (NY): McGraw-Hill; 2005. p. 1805-1831.

18. Remmers PA, Speer AJ. Clinical strategies in medical care of the
Jehovah’s Witnesses. Am J Med 2006;119(12):1013-1018.

19. Carson JL, Hill S, Carless P, Hebert P, Henry D. Transfusion
triggers: a systematic review of the literature. Transfus Med Rev
2002;16(3):187-199.

20. Barkun A, Bardou M, Marshall JK. Consensus recommendations
for managing patients with nonvariceal upper gastrointestinal
bleeding. Ann Intern Med 2003;139(10):843-857.

|
Duane Bates, BScPharm, ACPR, is Clinical Practice Leader, Medicine,
Pharmacy Department, Peter Lougheed Centre, Calgary, Alberta.

Jennifer Grossman, BSc, MD, is an Internal Medicine Resident,
Foothills Medical Centre, Calgary Health Region, Calgary, Alberta.

Jeffrey P Schaefer, MSc, MD, FRCPC, is with the Department of
Medicine, University of Calgary, Calgary, Alberta.

Address correspondence to:
Duane Bates

Clinical Practice Leader, Medicine
Pharmacy Department

Peter Lougheed Centre

3500 26th Avenue NE

Calgary AB

T1Y 6J4

e-mail: duane.bates@calgaryhealthregion.ca

JCPH - Vol. 61, n° 2— mars-avril 2008



