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Supporting treatment algorithms
for the clinical management of
Anemia

Figures1to 7 outline a comprehensive treatment algorithm on the management of Anemia, respectively, aimed at addressing
the different lines of treatment after thorough review of medical and economic evidence by CHI committees.

For further evidence, please refer to CHI Anemia full report. You can stay updated on the upcoming changes to our formulary by
visiting our website at https://chi.gov.sa/AboutCCHI/CCHIprograms/Pages/IDF.aspx

Our treatment algorithm offers a robust framework for enhancing patient care and optimizing treatment outcomes across a
range of treatment options, holding great promise for improving healthcare delivery.
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Low Hgb level in a child: ®
= Age 6 months to <35 years: <11 g/dL
= Age 5 to <12 years: <11.5 g/dL

v

Focused history induding:

® Risk factors for lead exposure

disorders, or inflammatory conditions)

(eg, thalassemia)

= Diet and other risk factors for IDA (eg, prematurity,
excessive cow's milk consumption, or exclusive
breastfeeding without iron supplementation}

® Underlying medical problems that might cause anemia
(eq, blood loss [recurrent epistaxis, heavy menses],

malabsorption, GI disorders, other hematologic

= Family history of anemia or hemaoglobinopathy

¥

v

Typical presentation for dietary IDA:
= Age <3 years
= No evidence of lead toxicity
= Any dietary risk factor for IDA
= Otherwise healthy

Atypical presentation for dietary IDA:
= Age 3 to <12 years

= No dietary risk factors

® Other possible causes of anemia

or

or

¥

]

Confirm with CBC,
including MCW

= CBC with indices (if not already done)
= Reticulocyte count

= Peripheral blood smear

= Serum ferritin

= Test stools for occult blood

No

| '—|—|
[ 1 1
Mot typical Consistent Consistent Other findings and/or
for IDAT with IDAT with IDAT severe anemia

anemia

v

v v
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Initial Hgb screen
was false-positive:
= Monitor routinely

Full evaluation
to determine
cause of anemial

Trial of iron therapy (3 mg/kg/day)
and dietary counseling: ¢
= If evidence of GI blood loss,
refer to a gastroenterclogist

Full evaluation
to determine
cause of anemial

¥

Hgb rise >1 g/dL?§ I<

T
Yes

¥

IDA confirmed:
= Continue iron supplementation for
1 to 2 months after full normalization
of all CBC parameters
= Provide dietary guidance to prevent
recurrence

Good adherence
to and tolerance
of supplements?

r
Yes

v

1
Ne

v

Full evaluation
to determine
cause of anemial

= Troubleshoot to overcome
nonadherence and resume trial
of supplementation, or

= Consider IV iron supplementation

Hgb: hemoglobin; IDA: iron deficiency anemia; Gl; gastrointestinal; CBC:
complete blood count; MCV: mean corpuscular volume; IV: intravenous;
RDW: red cell distribution width; TIBC: total iron-binding capacity.

* Routine screening for IDA in children typically consists of
measurement of a CBC or Hgb!. This approach to screening does not
detect nonanemic iron deficiency. For children with risk factors for iron
deficiency, we suggest measuring serum ferritin at the time of the
initial screen.

11 CBC findings typical for IDA are low hemoglobin (Hgb <11 g/dL), low
MCV (microcytic anemia), elevated RDW, and, occasionally,
thrombocytosis. These findings do not exclude some other causes of
anemia, including anemia of chronic disease/inflammation, or
thalassemia. A low serum ferritin level is always consistent with iron
deficiency, but normal or elevated ferritin does not exclude iron
deficiency.

A Evaluation may include an iron panel (serum iron, ferritin, TIBC),
peripheral blood smear, Hgb electrophoresis, evaluation for
gastrointestinal blood loss, assessment for inflammatory disease (eg, C-
reactive protein), and review of newborn screening results to assess for
alpha thalassemia trait (which cannot be diagnosed by Hgb
electrophoresis). Anemia is severe if Hgb <7 g/dL. For details, refer to
UpToDate content on approach to anemia in children. Depending on
the type of concern, referral to a pediatric hematologist or
gastroenterologist and/or IV iron supplementation may be appropriate.
¢ Dietary counseling includes measures to improve iron intake and
avoid excessive cow's milk. Infants should not consume unmodified
(nonformula) cow's milk. For children 12 months of age and older, cow's
milk consumption should be limited to less than 20 oz (600 mL) daily. If
occult blood is present in the stool, all milk products should be stopped
and the patient should be evaluated to determine the cause of the Gl
blood loss.

§ In children with IDA, the Hgb rise (>1 g/dL) is expected within 4 weeks
for those with mild or moderate anemia (baseline Hgb 7 to 11 g/dL) and
within 2 weeks for those with severe anemia (baseline Hgb <7 g/dL).

Figure 1: Algorithm for evaluation of iron deficiency anemia in children 6 months to 12 years old

' Evaluation of iron deficiency anemia in children. (2023). UpToDate.
https://www.uptodate.com/contents/image?rank=8~150&source=graphics_search&imageKey=PEDS%2F114480




Adult with iron deficiency
Is there severe® or
life-threatening anemia?

Yes No
v v
RBC transfusion is generally indicated * Are any of the following present? Additional it ¢ iderations
= Additicnal iron administration is generally = Lack of response to, intolerance of, or = If anemic, check response to treatment in two
indicated after the patient has been stabilized. inability to adhere to oral iron or more weeks (interval depends on acuity and
= Refer to inset box for additional management = Surgery planned within the next two months ease of testing) and periodically thereafter.
considerations. = Inflammatory bowel disease Refer to UpToDate for expected response.
= Gastrectomy or bariatric surgery = If isolated iron deficiency without anemia,
= Dialysis-dependent kidney disease check ferritin after a course of treatment.
r I 1 = Address lack of response with additional testing
Yas No as appropriate, such as testing for:
v v » Other causes of anemia
~ - - - # For oral iron, conditions that interfere with absorption
1V iron is generally preferred Oral iron is generally preferred » Ongoing blood loss
= Preme:l.n:allons_ gene.rallv.are nf:vt use::l. . = Dosing is clm‘:ler per dalyr on a_lbernale days = Determine and address cause(s) of iron deficiency,
= The main considerations in choice of d or Yo Friday). such as:
are cost and whether a single dese infusion is = Duration of therapy depends on iren deficit " =
" . y » Lack of dietary iron (unusual)
preferrad. (typical range, six weeks to six months). Conditi that interf th absorpti
= Refer to inset box for additional management = Refer to inset box for additional management * Londitians that inte Erie with abserption
cansiderations. considerations. + Heavy menslrual_ hlee\fllng
= Refer to UpToDate for drug information and = Refer to UpToDate for drug information and * Source of gastrointestinal bloed loss,
table that lists IV iron products and dosing. table that lists oral iron products and especially for adults over 40 to 50 years
their iron content.

Figure 2: Treatment of iron deficiency in nonpregnant adults

This algorithm applies to individuals with iron deficiency, with or without anemia. We treat all individuals who have iron deficiency anemia and most who have
iron deficiency without anemia. For oral iron, alternate-day dosing facilitates absorption and reduces adverse effects; however, some patients may reasonably
take their dose daily rather than every other day if prleferred.

RBC: red blood cell; IV: intravenous.

* Severe anemia generally refers to a hemoglobin level of <7 to 8 g/dL or anemia with symptoms of hemodynamic compromise or cardiac ischemia. RBC
transfusion is the fastest way to raise the hemoglobin level in these individuals, although some people may tolerate lower hemoglobin levels without
transfusion and may reasonably decline transfusions for asymptomatic or mildly symptomatic anemia with a hemoglobin in this range. One unit of RBCs
contains approximately 200 mg of iron, which is unlikely to completely replete body iron stores.

7 Some experts will give a trial of oral iron first before using IV iron, especially if resources or facilities for administering IV iron are limiting. IV iron provides full
replacement much more rapidly than oral iron and does not cause gastrointestinal side effects. IV iron can be given in the second and third trimesters of
pregnancy but not the first trimester (due to lack of safety data in the first trimester). Concerns about anaphylaxis with IV iron mainly apply to a formulation
that is no longer available. Minor infusion reactions such as flushing and myalgias occur in <1% of individuals and are generally treated by pausing the infusion.

2 UpToDate. (2023). Iron deficiency treatment (adults).
https://www.uptodate.com/contents/image?rank=1~150&source=graphics_search& mageKey=HEME%2F131023&search=Treatment%200f%20iro
Nn%20deficiency%20in%20nonpregnant%20adults



Initial CBC Definitions of anemia in pregnancy:

Is there unexplained anemia or microcytosis, or other = First trimaster — Hb <11 g/dL
concern for iron deficiency (refer to inset)? = Second trimester — Hb <10.5 g/dL
T = Third trimester — Hb <11 g/dL
I 1
Yes No Reasons for concern about iron deficiency:
¥ ¥ ® Previous iron deficiency
Iron studies = Repeat CBC at 24 to 28 weeks | | ™ Conditions that cause malabsarption
(ferritin is often sufficient) of gestation *® Heavy menstrual bleeding
) = Obtain iron studies if new = Prior pregnancies
Are iron stores adequate?* anemia develops = Symptoms of iron deficiency

I (restless legs syndrome, pica)
T 1
Yas No Iron therapy:

* + = Oral iren is given in the first trimester and for
mild anemia in second trimester, if tolerated.

= Evaluate and treat other causes ® Treat with iron (refer to inset)

of anemia if present = Repeat CBC and reticulocyte count = ]‘u’_irnn .is appmp_riahe in the semn:! and
= Repeat CBC at 24 to 28 weeks in 2 to 3 weeks third trimesters if any of the following apply:
of gestation ® Address causes of iron defidency * = Hb <10 g/dL .
= Obtain iren studies if new = Intoclerance or nonadherence to oral iron
anemia develops » Condition that interferes with oral iron absorption

» Oral iron not effactive
= Beyond 20 weeks gestation

= Decisions may be individualized depending on
patient factors and preferences.

Figure 3: Evaluation and treatment of anemia in pregnancy

Iron deficiency is common in pregnancy and is associated with adverse maternal and fetal outcomes, although causation has not been demonstrated. Oral iron
takes weeks to months to replete iron stores, depending on the degree of deficiency; this is unlikely to be effective beyond 30 weeks gestation. IV iron repletes
stores much more rapidly; some individuals may reasonably choose to use oral iron if they have reasons to avoid |V iron. Transfusion is reserved for severe,
symptomatic anemia (Hb <7 g/dL or acute anemia with hemodynamic or respiratory compromise).

Routine prenatal vitamins contain folic acid and may contain iron. The amount of iron in prenatal vitamins is helpful for preventing iron deficiency but is not
sufficient for treating iron deficiency.?

CBC: complete blood count; IV: intravenous; Hb: hemoglobin.

* Ferritin <30 ng/mL (<30 mcg/L) confirms iron deficiency. Ferritin =30 ng/mL is sufficient to rule out iron deficiency in the absence of chronic illness. Refer to
UpToDate for additional information on diagnosing iron deficiency and evaluating other causes of anemia in pregnancy.

3 UpToDate. (2023). Pregnancy anemia.
https://www.uptodate.com/contents/image?rank=4~76&source=graphics_search& mageKey=HEME%2F138445



Is this severe AA (at least 2 of the following)?*
= Ahzolute reticulocyte count <&0,000/microl
® Patelet count < 20,000/ microL
= Absolute neutrophil count <500/microL

I 1
Yes No

¥

Is the patient frail (eg, ECOG PS =2)?

I 1
No Yes

¥ ¥

Individualize therapy. Options include: 1
® ower-intensity immunosuppressive therapy (eg, CsA alone)
= Single-agent TPO mimetic
= Supportive care (eg, transfusion support)

Age <40 years?

I 1
Yes MNo

¥ ¥

Triple immunosuppressive therapy
[ATG, CsA, eltrombopag)

Proceed to allogeneic HCT

Figure 4: Management of aplastic anemia in adults

AA: aplastic anemia; ATG: anti-thymocyte globulin; CsA: cyclosporine A; ECOG PS: Eastern Cooperative Oncology Group performance status; HCT: hematopoietic
cell transplantation; TPO: t*hrombopoietin.

* Criteria for severe AA may vary among centers. Some patients who do not strictly meet these criteria may be considered to have severe AA.

1 Patients with moderate AA should be monitored for progression to severe AA; treatment is individualized and management should consider comorbid
conditions.

“UpToDate. (2023). Aplastic anemia: Management in adults.
https://www.uptodate.com/contents/image?rank=19~150&source=graphics_search& mageKey=HEME%2F139782
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MNormal or low High&
Anemia Evaluate for other
due to CKD causes of anemia®

v

Evaluate for
iron deficiency &
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Iron deficiency Mo iron
present deficiency

Ircn supplementation
to restore and maintain
transferrin saturation
(TSAT) =20% and a serum
ferritin =100 ng/dL

+ Y

| Is Hb <10 g/dL?
[

I 1
Yes Mo

| Administer ESAs ¥ | | Continue to monitor Hb

MCV: mean corpuscular volume; CKD: chronic kidney disease; Hb: hemoglobin;
ESA: erythropoiesis-stimulating agents.

*This algorithm is intended for children with moderate to severe CKD defined as
an estimated glomerular filtration rate <59 mL/min per 1.73 m? and anemia
defined as an Hb <2.5th percentile based on the patient's age, sex, and race.

91 MCV is measured directly by automated blood cell counters and represents the
mean value (in femtoliters [fL]) of the volume of individual red blood cells in the
blood sample. Normal values for MCV vary based upon age. sex, and race. Refer to
UpToDate topics on the approach to the child with anemia.

A High reticulocyte count >3% is associated with an increased erythropoietic
response to blood loss or hemolysis. Commmon causes of anemia with a high
reticulocyte count include: hemorrhage, autoimmune hemolytic anemia,
membranopathies (eg, hereditary spherocytosis), enzymopathies (eg, glucose-6-
phosphate dehydrogenase [G6PD] deficiency). hemoglobinopathies (eg, sickle cell
disease), and microangiopathic hemolytic anemia (eg, hemolytic uremic
syndrome). Refer to UpToDate topic on the approach to the child with anemia.

¢ In some cases, anemia may be due to both CKD and iron deficiency resulting in
microcytic anemia (low MCV). In this setting, anemia will persist with
normalization of MCV after iron repletion demonstrating the underlying
contribution of CKD.

§ Iron deficiency is diagnosed by laboratory testing including measuring serum
iron, total iron binding capacity, percent transferrin saturation (TSAT), and serum
ferritin. Refer to UpToDate topics on iron deficiency in children and adolescents.
¥ ESAs include recombinant human erythropoietin (rHUEPO) and darbepoetin
alfa.

Figure 5: Evaluation and management of anemia in® children with CKD*

S UpToDate. (2023). Evaluation and management of anemia in children with CKD.

https://www.uptodate.com/contents/image?rank=23~150&source=graphics_search&imageKey=PEDS%2F130059




-
ID? .
E (TSAT < 20% or SF < 100 ng/mL) > i.v. iron 1000 mg®
J
Vitamin B12 or folate deficiency?
E (low serum B12 or folate) — B12 or folate

Hb 10-11 g/dL |—

Other causes of anaemia (not ClA)  |—— DR(T underlying condition
R
Vitamin B12 or folate deficiency?
{low serum B12 or folate) > E H2 or st \
J

v v

ﬁhSO\ll:IB ] Funcﬂ\'a'!al D No ID
(SF < 100 ng/mL) (TSAT < 20%, SF) (TSAT,/ and SF.f)

Hb 8-10 g/dL —»

ESA"+
i.v. iron 1000 mg®

% Assess Hb, iron status (TSAT, SF® and CRP at baseline and before each chemotherapy cycle

Add ESA® if Add i.v. iron® if
Hb still < 10 g/dL ID during follow-up
v
Hb < 7-8 g/dL —b% Rapid Hb increase needed? ]—D RBC transfusion

Manitor Hb and iron status — maintain target levels with minimum treatment % R

Figure 6: Management of chemotherapy-induced anemia in patients with solid or hematological malignancies

a0Other parameters for impaired iron status: % hypochromic cells (%HYPO) > 5% and Hb content of reticulocytes (CHr) < 28 pg.

Pi.v. iron given as a single dose of 1000 mg iron or an equivalent total dose in several infusions as feasible with available i.v. iron formulations. Oral iron to be
considered only for patients with ferritin < 30 ng/mL and non-inflammatory conditions [CRP <5 mg/L].

¢ESA dosing should follow approved labels (i.e. ~ 450 IU/week/kg body weight for epoetins alpha, beta and zeta; 6.75 mg/kg body weight every 3 weeks or 2.25
mg/kg body weight weekly for darbepoetin alpha; 20 000 IU once weekly for epoetin theta which may be doubled after 4 weeks upon insufficient response). ESA
dose escalations or a change to another ESA in patients who do not respond within 4-8 weeks are not recommended; ESA should be stopped in this case.

CIA, chemotherapy-induced anaemia; CRP, C-reactive protein; ESA, erythropoiesis-stimulating agent; Hb, haemoglobin; ID, iron deficiency; i.v., intravenous; RBC,
red blood cell; SF, serum ferritin; TSAT, transferrin saturation

6

6 Aapro, M., Beguin, Y., Bokemeyer, C., Dicato, M., Gascon, P., Glaspy, J., Hofmann, A, Link, H., Littlewood, T., Ludwig, H., Osterborg, A., Pronzato, P., Santini, V., Schrijvers,
D., Stauder, R, Jordan, K., & Herrstedt, J. (2018). Management of anaemia and iron deficiency in patients with cancer: ESMO Clinical Practice Guidelines. Annals
of Oncology, 29, iv96-iv110. https://doi.org/10.1093/annonc/mdx758



Low to intermediate-1 (IPSS) o to intermediate (IPSS-R) risk MDS

a ment of Hb and e and iron status F)

Symptomatic
anaemia (Hb < 10 g/dL)

A
< 2 RBC transfusions/month [ = 2 RBC transfusions/month ]

and/or serum EPQ < 500 UL
With or without del(5q)

and serum EPO = 500 I/L
|

v v

Vs "
.
Monitor Hb, iron, B12/Tolate Investigational agents Lenalidomide
status and maintain or supportive care
target levels with with RBC transfusions

minimum treatment

S e—
Loss of response
or no response after
8-12 weeks: add G-CSF

v

et

Lenalidomide

i

Investigational agents

or supportive care
with RBC transfusions

Figure 7: Management of anemia in patients with very low to intermediate-risk MDS
3ESA-treated patients who are iron deficient and transfusion independent may be considered for i.v. iron treatment.

EPO, erythropoietin; ESA, erythropoiesis-stimulating agent; G-CSF, granulocyte colony-stimulating factor; Hb, haemoglobin; IPSS, International Prognostic Scoring System; IPSS-R,
revised International Prognostic Scoring” System: i.v,, intravenous; MDS, myelodysplastic syndrome; RBC, red blood cell; SF, serum ferritin; TSAT, transferrin saturation

7 Aapro, M., Beguin, Y., Bokemeyer, C., Dicato, M., Gascon, P., Glaspy, J., Hofmann, A, Link, H., Littlewood, T., Ludwig, H., Osterborg, A, Pronzato, P.,
Santini, V., Schrijvers, D., Stauder, R., Jordan, K., & Herrstedyt, J. (2018). Management of anaemia and iron deficiency in patients with cancer: ESMO
Clinical Practice Guidelines. Annals of Oncology, 29, iv96-iv110. https://doi.org/10.1093/annonc/mdx758



