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with iron-deficiency anemia. This case was a short bowel syndrome
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(SBS) patient with remaining 15 centimeters intestine and intact ileo-
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of continuous parenteral nutrition, and a crescent dose of enteral nu-
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Published: Feb 21, 2024 anemia. Serum vitamin B6, Folic acid and zinc were normal too. Then
Archived: www.jcimcr.org we tried recombinant human erythropoietin indications (rHu EPO) and
Copyright: © Zhu C (2024). oral iron supplementation to correct anemia, which resulted in signifi-

) cant improvement of hemoglobin.
DOI: www.doi.org/10.52768/2766-7820/2872

Accepted: Feb 14, 2024

Keywords: Short Bowel Syndrome (SBS); Parenteral nutrition; En-
teral nutrition; Anemia; Erythropoietin; Iron.

Introduction by the application of EPO that has not been reported before.
It provides reference for the anemia treatment of EPO in SBS

Short Bowel Syndrome (SBS) often due to mesenteric vas- patients.

cular embolism, intestinal volvulus, severe abdominal injury,
malignant tumor and other diseases. After the removal of a Case presentation
large portion of the small intestine, the remained intestine can-
not maintain sufficient nutrients to meet the body’s nutritional
needs, which resulting in disturbance of water and electrolyte
metabolism, and malnutrition. Nutritional therapy is the im-
portant treatment for SBS, including parenteral nutrition and
enteral nutrition. Although parenteral nutrition technology has
made great development, the long-term application in SBS is
still frequent, such as anemia, liver damage, electrolyte imbal-
ance, etc [1]. SBS related anemia is more common with iron
deficiency anemia, but the patient in this case had sufficient
iron and other hematopoietic raw materials. Meanwhile the
evidence of other reasons of anemia was insufficient. The EPO
was attracting more and more attention in nutritional anemia
and perioperative anemia. Based on the existing evidence, we
report a new SBS patient whose anemia corrected significantly

The 48-year-old male patient was admitted to the hospital
on October 30, 2020-due to “10 months after small bowel re-
section and more than 3 months after jejunum and colostomy
reduction”. Due to mesenteric thrombosis and small intestine
necrosis, the patient underwent wide resection of small intes-
tine, jejunostomy and descending colostomy in January 2020,
and received total parenteral nutrition support by indwelling
infusion port from then. On July 6, jejunum ileum anastomo-
sis operation was made, and the ileocecal valve retained in-
tact. The rest small intestine was about 15 cm, including most
duodenum. In August, enteral nutrition was gradually pumped
into few warm water, rice soup transition and the short peptide
enteral nutrition agent 1000 ml by the nasogastric tube. The
dominant stool was yellow water samples for 3 to 5 times/day.
Oral tolerance is not well. Diarrhea was significantly aggravated
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when eating noodles, rice porridge and other foods, while diar- -
g. ! p g . ! . [ Table 2: Parenteral nutrition formula B. \
rhea was serious when eating meat, milk and other high-protein  \
foods. The patient’s weight was 60 kg 10 months ago, while the Supplements Dose Supplements Dose
current weight was 55 kg. The nutrition status was moderate, 20% Medium -long Sodium glycerophosphate
and there was no appearance of anemia. After long admission, | chain fat emulsion 250ml 7 ection(10 ml; 2.16 g) 15 ml
liver transaminase and total bilirubin were higher, while blood | g 59 compound Calcium gluconate injection
magnesium was low. Other common examinations showed no amino acid (18AA-2) 650 ml (10ml:1g) 10 ml
special findings. This patient was diagnosed as “short bowel Magnesium sulfate
. . . . ” . 50% glucose injection = 250 ml L 4 ml
syndrome and liver function impairment”, and continued to injection (10 ml:2.5 g)
receive integrated intravenous nutrition add enteral nutrition 10% glucose injection | 150 m 15% Potassium chloride 20 ml
support. injection
. . L Multivitamins for 5 ml 10% Sodium chloride 30 ml
Nutritional therapy and anemia: After admission, enteral injection (12) m injection m
nutrition was given 1000 mL 960 kcal combined with parenteral Multiple trace S
nutrition 1764 ml 1450 kcal. Blood routine examination, liver  elements (Addamel) =~ 0™ Vitamin B6 injection 200 mg
and kidney function and electrolytes were detected weekly, and | 20 umol/
. .. -lron
the amount of electrolytes in parenteral nutrition formula was 1.1mg
adjusted according to the results. Due to few gastrointestinal summation
reaction, the amount of enteral nutrition was added to 1400 liquid volume 1397 ml energy 1197 keal
ml/day, with 1620 kcal, and reduce parenteral nutrition to 1397 | _1ino acids 55 glucose 140g
ml 1197 kcal, as shown in Table 2.
/ Fat 50g energy /nitrogen rate 111:1
[ Table 1: Parenteral nutrition formula A. \‘ . Nov 11 to N
j rom Nov 0 Nov- days 23
20, Nov 24 to Dec 6
Supplements Dose Supplements Dose
Sodium
0, i -
ZEA I\;Iedlum Ilqng 200 ml glycerophosphate 10 ml / o . ] ) ) \
chain fat emuision injection (10 ml:2.16 g) ‘ Table 3: Examination of nutrients associated with anemia (11- ‘
) 21to 11-23).
20% SMOF 100m |~ Calium gluconate 10 ml \J /
injection (10 ml:1 g)
Items Result Unit Reference
8.5% Compound amino 750 ml Magnesium sulfate ami .
acid (18AA-2) injection (10 ml:2.5 g) Folic acid 13.09 ng/ml 3.89-26.8
; : Vitamin B12 1036 pg/ml 197-771
15% Potassium chloride
50% gl injecti 300 ml 35 ml )
o glucose Injection m injection m Serum iron 28.41 umol/I 5.83-34.5
i i Total iron bindi it 38.51 I/l 45.0-75.0
10% glucose injection 250 ml 10% S?‘j,'u”_' chloride 40 ml otaliron binding capacity umol/
injection Transferrin saturation 73.77 % 33.0-55.0
Multivitamins for 5 ml Vitamin B6 injection | 200 mg transferrin 1.82 g/! 2.0-3.6
injection (12) .
Serum ferritin 5157 ng/ml 30-400
Multiple trace 10 ml
elements (Addamel) . . X
20 ¥ reticulocyte proportion, leucocyte, platelet, albumin, total pro-
umo . . . .. . ..
-Iron 11mg tein, liver transaminase, bilirubin, blood creatinine and other
ummation indicators were no significant change. The hematology depart-
liouid vol 1714 m 1450 keal ment was invited for consultation, which was considered as nu-
iquia volume m ener Ca L. . . T
q. : &Y tritional anemia likely. It was suggested to further specialized
amino acids ! glucose 1758 examination such as bone marrow smear, but it was refused by
Fat 60e energy /nitrogenrate | 117:1 the patient. Empirical treatment was continued.
From Oct 31 to Nov 10 days 11

Clinical treatment principally was symptomatic treatment,
including 1) liver protection:monoammonium cysteine glycyr-
rheate sodium chloride injection 200 ml quaque die (QD), urso-
deoxycholic acid tablet 250 mg ter in die (TID) oral + deoxytide
sodium injection 150 mg QD Intravenously Guttae (IVGTT) +
polyene phosphatidylcholine injection 465 mg QD IVGTT, an-
tidiarrheal (loperamide hydrochloride capsule 4 mg QID for oral
administration), 2) Inhibition of gastric acid (eprazole sodium
for injection, 10 mg QD IVGTT). Weekly blood routine exami-
nation showed decreased hemoglobin (HGB) levels of 127 g/L
(Nov 1), 118 g/L (Nov 5), 103 g/L (Nov 14), and 89 g/L (Nov
20). The anaemic reason was explored, with fecal occult blood
(<), urine occult blood (-). Serum triglycerides was 2.4 mmol/ L,

Tests showed iron overload, folic acid and vitamin B12 were
not low. We contacted the operation hospital for detailed treat-
ment. This patient received 3000 U/d human erythropoietic
injection and iron sucrose injection 100 mg/d after intestinal re-
duction 3 months ago, which last for 10 days. There was no oth-
er treatment of EPO, intravenous iron and no history of blood
transfusion since then. Parenteral nutrition was suspended for
three days to eliminate parenteral nutrition-related hemolysis.
Hemoglobin was 88 g/| after that (Nov 24). However, parenteral
nutrition was restarted because of exacerbation of weakness
and hypoglycemia. The hemoglobin was then reduced to 78
g/ Lin Nov 30. 300 ml erythrocytes were transfused on Dec 1,
and also 3000U recombinant human erythropoietin injection
CHO cells (rHu-EPO, produced by Kywa Hakko Kirin Co., Ltd)
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f/ Table 4: Changes of hemoglobin and RBC.

N
//

Date Nov 1, Nov 5, Nov 14, Nov 20, Nov 24, Nov 30, Dec 2, Dec 7,
2020 2020 2020 2020 2020 2020 2020 2020
HGB (g/L) 127 118 103 89 88 78 89 97
RBC(*10%/L) 4.0 3.76 3.27 2.86 2.7 2.38 2.81 2.97

were given by three times per week. Oral iron supplementation
of 30mg/d was given as appropriate, after which hemoglobin
continued to rise to 97 g/L (Dec 7). The erythrocyte count and
hemoglobin changed synchronously, as shown in Table 4. On
Dec 7, the patient was transferred to another hospital for EPO
3000U TIW, and daily venous multiple trace elements with iron
1.1 mg/d. By the time of blood routine review on January 4,
2021, Hemoglobin had returned to normal 154 g/L. EPO was
then stopped, during which no transfusion occurred.

Discussion

There is a spontaneous adaptation process of SBS which
lasts 1-2 years after resection. It is characterized by adaptive
changes of the remaining small bowel (structural adaptation)
in order to increase the absorptive surface while the time of
intestinal transit typically decreases to maximize the time avail-
able for absorption (functional adaptation) [2]. Some experts
believe that when the complete colon is retained, the residual
small intestine needs to be more than 70-90 cm, or 1 cm/kg,
SBS patient can completely get rid of parenteral nutrition. In
this case, the residual small intestine of the patient was only
about 15 c¢cm, and compensatory effect may compensate for
partial nutrient digestion and absorption capacity, whose par-
enteral nutrition is necessary for long-time. Anemia is the one
of most common complications usually caused by deficiencies
of some nutrients such as iron, folic acid, vitamin B12, zinc, and
copper. Many studies showed the incidence of iron deficiency
anemia is about 1/3 of patients receiving long-term TPN (longer
than 2 months). Over half of patients with parenteral nutrition
had iron deficiency anemia over 5 years [2]. In a recent analyti-
cal investigation of 53040 American SBS patients from 2005 to
2014, there were 29.7% of patients received at least one unit
of packed Red Blood Cell (RBC) transfusion during their hospi-
talization [3]. The use of PN can be associated with a variety of
complications including bacterial infections, intravenous cath-
eter complications, low bone calcium uptake, blood clots and
some mineral deficiency [4,5].

Erythropoietin (EPO) is a human endogenous highly glycosyl-
ated protein, which is generated by the renal cortex and intersti-
tial cells around renal tubules interstitial cells (produced by cells
around the central vein of the liver in embryo, but rarely after
birth). EPO binds to the EPO receptor indicated by bone mar-
row erythroid progenitor cells, activates the downstream signal
transduction pathway to promote the amplification and differ-
entiation of bone marrow erythroid colony-forming units, inhib-
its apoptosis and increase the number of red blood cells [6].
EPO-EPOR complexes which are then degraded in lysosomes, as
a mechanism of negative feedback to reduce EPO level to avoid
overproduction of erythrocytes when a patient recovers from
acute blood loss [7].

As the increased evidence, recombinant human erythro-
poietin indications (rHu EPO) has been more and more widely
recommended in clinical practice, including renal insufficiency
anemia, perioperative anemia, malignant tumor chemotherapy
related anemia, bone marrow exhaustion disease, as well as
other exploratory applications and non-hematogenic activity,

such as infants anemia, acquired immunodeficiency syndrome
related anemia, rheumatism, and antiapoptotic activity, etc [8-
10]. In the treatment of nutritional anemia, some experts sug-
gest that rHu EPO can be used to promote erythropoiesis, but
there is no guidance or consensus. This patient was treated with
rHu EPO for 10 consecutive days among perioperative period 3
months ago, and the response was satisfactory, with hemoglo-
bin increasing continually and no blood transfusion. According
to the treatment principles of nutritional anemia, rHu EPO was
given after signing the informed consent letter. The actual ef-
fect was conspicuously effective by continuously elevated RBC
and hemoglobin. No blood transfusion was given after use of
rHu EPO, which means the rHu EPO effectively reduced the fre-
qguency of use of blood products.

Conclusion

Anemia is one common complication of SBS, which is attrib-
uted possibly by nutritional factors. As no evidence of organic
disease, rHu EPO may be a valuable treatment for SBS patients
complicated with anemia.

Disclosure of interest: The authors declare that they have no
competing interest.
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