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1. Introduction

Designing oral pharmaceutical dosage forms that
prioritize patients and their needs poses a significant
challenge, especially when such medicinal products
need to be tailored for the pediatric population.' Pe-
diatric patients have diverse needs and character-
istics.? The physical, metabolic, and psychological
growth changes from birth to adulthood demonstrate
that children cannot be treated as small adults nor as
a homogeneous group.® Consequently, clinical trials
in adults may not provide reliable predictions for pe-
diatric responses. Additionally, pediatric medication
presents unique pharmaceutical challenges that may
not be seen to the same extent in adult formulations.*
Developing age-appropriate formulations for pediat-
ric patients, therefore, requires careful consideration
of multiple factors, including patient safety and ac-
ceptability.>®

Oral liquid preparations are among the few dosage
forms considered suitable from birth. They offer dose
flexibility and ease of swallowing, which are essen-
tial for children. Palatability also plays a key role in a
medication's acceptability, defined as the patient and
caregiver's ability and willingness to use a medicinal
product (Figure 1) Acceptability often faces chal-
lenges due to the unpleasant taste of many medica-
tions, particularly the liquid ones. The taste can come
from the two components of a medication: the active
pharmaceutical ingredients (APIs) and the excipients
(substances that which, while not therapeutic, en-
hance the formulation by binding active ingredients,
improving taste, aiding absorption, or ensuring stabil-
ity).8®

Figure 1. School-age girl refusing to take medication.

Furthermore, selecting appropriate excipients in pedi-
atric formulations is critical because excipients used
in adult medication may not be suitable for children.’®
During childhood, significant developmental changes
occur, including the maturation of biological pathways
and organ systems, which can alter how an excipient
is metabolized. Notable concerns include the potential
toxicity of various alcohols, such as propylene glycol,
in children and the possible endocrine-disrupting ef-
fects of the preservative propylparaben."2

Commercially available medication may not be avail-
able in the right dose or pharmaceutical form or be pal-
atable enough. Therefore, Fagron has developed a line
of oral vehicles for compounding oral liquid dosage
forms (Figure 2). Compounding of medication is the
creation of custom formulations to meet individual pa-
tient needs, addressing gaps in commercially available
drugs. This requires a trained (hospital) pharmacist, to
mix the API or industrial medication in a vehicle.
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SyrSpend” SF is a line of vehicles to enhance the suit-
ability of oral formulations in pediatric care. It was de-
signed following leading (pediatric) guidelines to ex-
clude harmful ingredients and protect young patients.
Its formulation is devoid of sugar, alcohol, colorants,
parabens, and other risky excipients, reducing toxico-
logical threats and allergic reactions.

m  SYRSPEND® SF PH4
e SUSPENDING BASE - 500 ml

This brochure details prevalent pediatric diseases and
demonstrates how SyrSpend® SF facilitates tailored
treatments. It covers the SyrSpend® SF range, suitable
for various patient groups and APIs, including preser-
vative-free options. Further, we will guide on selecting
the appropriate SyrSpend® SF product based on patient
group and the active substance's chemical properties.

SYRSPEND® SF ALKA
FONDER FOR RECONSTITUTION-4
| —

| SYRSPEND® SF PH4NEO
‘l POWDER FOR RECONSTITUTION-]

| SYRSPEND® SF PH4
Im POWDER FOR RECONSTITUTIONq

Figure 2. SyrSpend® SF oral vehicle line.

2. SyrSpend®SF

The innovative vehicle line is designed for compoun-
ding oral liquid dosage forms, combining dosing
flexibility, palatability, and ease of swallowing. All Syr-
Spend® SF products are crafted for taste-masking,
providing a pleasant, sweet taste and are available in a
neutral flavor, ensuring easy acceptance by patients.

The benefits of the SyrSpend® SF vehicles include:

Compatible with a wide range of APIs, SyrSpend® SF
allows you to choose the most suitable product for
your compounding needs, with both acid and alkaline
options available, enhancing its versatility and effecti-
veness in patient care.

& B

Active Suspending Safe

Proven High
Technology ingredients compatibility efficiency

©

Exceptional
Quality

Kgé
Patient
comfort
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2.1 Active Suspending Technology

Starch is the key component responsible for SyrSpend®
SF's distinctive rheological profile, setting it apart from
other oral suspending vehicles. Unlike other vehicles,
which rely on methylcellulose, SyrSpend® SF's utiliza-
tion of starch guarantees both precise dosing and con-
sistent performance throughout treatment.

SyrSpend” SF is expertly designed to address the inher-
ent challenges in pharmaceutical suspensions, which
often consist of poorly water-soluble APIs dispersed in
an aqueous solution. These suspensions typically face
physical stability issues, leading to the settlement of
the API after preparation. SyrSpend® SF's superior and
patented suspending properties ensure the consistent
and accurate dosing necessary for effective treatment.”®
It employs SyrSpend” SF’s Active Suspending Technol-
ogy characterized by pseudoplasticity and thixotropy.
These rheological properties are crucial in maintaining
product quality, with the viscosity being high at rest (like
honey) but decreasing under shear forces (like water)
(Figure 3).*" These properties enable a suspension with
SyrSpend” SF to maintain the APl suspended at rest and
ensure easy homogenization with a simple shake. By fa-
cilitating rapid redispersion of APIs with minimal effort
and preventing the formation of an irreversible sedi-
ment cake, SyrSpend’ SF ensures that the APls remain
safely suspended and the dosage remains uniform, thus
safeguarding the pharmacotherapeutic outcome and
the safety of the patient.

This unique combination of properties makes SyrSpend’
SF an optimal choice for preserving the integrity and ef-
ficacy of compounded oral liquid dosages.

*

RHEOLOHY

Thixotropic

VISCOSITY

Pseudoplastic

SHAKING

Figure 3. SyrSpend® SF's Active Suspending Technology imparts
unique rheological properties: it thickens to a honey-like consistency
when undisturbed, preventing APl sedimentation, and becomes as
fluid as water when shaken, facilitating easy re-homogenization of
the suspension.

2.2 Ingredient safety

Many patients, including children, are often treated with
medicines not specifically designed, developed, or eval-
uated for these age groups.”® This underscores the ur-
gent need for tailored medicine development that con-
siders low and flexible dosing to ensure dose accuracy.'®

Vulnerable patient groups, including pediatric, chron-
ic patients, and those fed via a (naso)gastric tube, re-
quire medicines with exclusively safe ingredients. Syr-
Spend” SF meets this need by adhering to the latest
guidelines from the World Health Organization (WHO),
European Medicines Agency (EMA), and United States
Food and Drug Administration (FDA). This adherence
minimizes toxicological effects and allergic reactions,
as evidenced by the specific exclusion of harmful ex-
cipients.”® Furthermore, the absence of lactose in
SyrSpend” SF, combined with its low osmolality (<50
mOsmol/kg), significantly reduces gastrointestinal
side effects.

In line with WHO, EMA, ANVISA, and FDA guidelines,
the formulation of SyrSpend® SF includes only safe in-
gredients, reinforcing its safety profile. All SyrSpend®
SF vehicles are free of sugar, ethanol, lactose, and oth-
er potential hazardous excipients, making them com-
patible with young children and ketogenic diets (Figure
4). The comprehensive safety profile and compatibility
of SyrSpend® SF highlight its suitability as a versatile
pharmaceutical vehicle for diverse patient groups.

Z)
)
Z)

Benzyl alcohol Colorants Dextrose

)
)
&)

Ethanol Glycerin Lactose
Parabens Propylene Sorbitol
glycol

2
Z)
)

Sucrose Xylitol Food allergens

Figure 4. Examples of potentially hazardous excipients.
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2.3 Proven compatibility

Over the past years, SyrSpend® SF has been rigorously
tested with a broad spectrum of Active Pharmaceu-
tical Ingredients (APIs). These studies, conducted in
GLP and/or 1SO 17025 certified laboratories under
Fagron's supervision, primarily utilized stability-in-
dicating high-performance liquid chromatography
(HPLC) methods. These methods are primarily derived
from the United States Pharmacopeia (USP), with
slight modifications when necessary.

The beyond-use date (BUD) is a critical factor, defining
the time limit for the safe use of a compounded prepa-
ration after its formulation.”® In the case of SyrSpend”
SF, extensive stability studies have been conducted
on various APls. These studies, mostly lasting up to
90 days or until a deviation in the required concen-
tration threshold (+ 10% of the initial concentration)
was observed, were performed under both controlled
refrigerated and room temperature conditions.

To date, more than 140 different APIs have been suc-
cessfully tested with SyrSpend” SF, demonstrating its
efficacy in delivering accurate doses. The findings
from these comprehensive studies have been recog-
nized and published in various peer-reviewed jour-
nals.20-30

In addition to the compatibility studies with HPLC,
the rheological properties of SyrSpend® SF have been
evaluated and found to be superior compared to oth-
er suspending vehicles.®’ These studies underscore
the versatility and reliability of SyrSpend® SF as a phar-
maceutical vehicle suitable for a wide range of APIs
and clinical applications.

For a complete list of all APIs studied in SyrSpend® SF,
and their physical-chemical stability, please refer to
our Compatibility Table and or the latest Fagron For-
mulary.

A key function of a suspending vehicle like SyrSpend”
SF is to enhance the suspension properties, thereby
improving the Content Uniformity of the compound.
This aspect is crucial as it directly impacts the accu-
racy and safety of medication dosages. In our com-
prehensive analysis, the Content Uniformity of 6,414
samples prepared with SyrSpend” SF was meticulous-
ly evaluated using high-performance liquid chroma-
tography (HPLC). Impressively, in all instances, the
results adhered to the stringent Content Uniformity
criteria set by various pharmacopeias.®?

These findings are particularly significant as they af-
firm that every sample compounded with SyrSpend®
SF consistently delivers the correct dose. This consis-
tency is maintained regardless of the API involved, the
storage conditions, or the time elapsed before analy-
sis. This level of reliability in Content Uniformity is vital,
especially for medications with a narrow therapeutic
window where even minor deviations can have sub-
stantial implications for patient safety (Figure 5).3234

These findings strongly reinforce the value of Syr-
Spend® SF in boosting the safety and effectiveness
of compounded medications. They offer a significant
level of confidence to healthcare practitioners and
patients regarding the consistent reliability of dosag-
es, ensuring peace of mind about the precision and
quality of treatments.

9
>
<
(/)]
[77]
<
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P4
w
'—
=2
(@]
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Too low
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Figure 5. SyrSpend® SF guarantees content uniformity, as evidenced by a study showing its ability to deliver consistent dosages in over 100
formulations with various APIs, under various conditions and times, providing confidence to both healthcare professionals and patients.
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2.4 Customized for every oral pharmaceutical need

SyrSpend® SF offers a range of products that ensure convenient, safe, and efficient preparation of oral liquid
dosage forms, all while providing taste-masking with a pleasant, sweet taste for easy patient acceptance. Com-
patible with a wide range of APIs, SyrSpend® SF products come with both acid and alkaline options to suit diverse

compounding needs.

1t SYRSPEND® SF PH4

SyrSpend® SF PH4 (liquid)

Easy-to-use suspension base, gently preserved with
less than 0.1% sodium benzoate. It is buffered to pH
4.2 to ensure maximum compatibility and is avail-
able in different flavors, including cherry flavor. Each
bottle contains 500 mL of suspension, ready for use.

SYRSPEND® SF PH4
PONDER FOR RECONSTITUTION &

SyrSpend® SF PH4 (dry, for reconstitution)
Tailored for direct compounding in the dispensing
container. Buffered to pH 4.2, it is completely pre-
servative-free. This product comes in pre-weighed
packets, offering the flexibility to prepare either 100
mL or 200 mL suspensions, depending on the pa-
tient's needs.

SyrSpend® SF PH4 NEO (dry, for reconstitution)
Meticulously designed with a focus on superior safe-
ty, ensuring its suitability for all patients, particularly
those who are most vulnerable. It is buffered to pH
4.2 for maximum compatibility. This pre-weighed
powder can be used to make a 100 ml or 200 mL
suspension, ensuring precise dosing and ease of
preparation.

SYRSPEND® SF ALKA
POWDER FOR RECONSTITUTION

SyrSpend® SF Alka (dry, for reconstitution)
Designed for direct compounding in the dispensing
container, is buffered to a pH greater than 7, making
it ideal for acid-labile APIs. Like its PH4 counterpart,
it is preservative-free and comes in pre-weighed bot-
tles for preparing 100 mL or 200 mL suspensions.
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Lastly, the SyrSpend® SF compounding kits are de-
signed for maximum efficiency in pharmaceutical
compounding. Each kit contains SyrSpend® SF (dry,
for reconstitution) in a validated dispensing con-
tainer, pre-weighed API powder, an oral syringe, tip
extender, press-in bottle adapter, and comprehen-
sive compounding and cleaning instructions for the
syringe and tip extender. These kits streamline the
compounding process, ensuring accuracy and con-

API Acid stable

— 0
(pPH=4.2)
Neonates
API Acid labile
(pH>7)
API Acid stable
(pH=4.2)
Children
and adults
API Acid labile
(pH>7)

venience. Each of these products in the SyrSpend®
SF range is formulated to meet the specific needs of
pharmacists and patients, ensuring the highest stan-
dards of medication safety and efficacy.

Figure 6 details the full spectrum of products and
guides the appropriate SyrSpend® SF vehicle choice
for each situation.

SyrSpend® SF PH4 NEO dry (preserved)
SyrSpend® SF PH4 dry (unpreserved)

SyrSpend® SF Alka dry (preserved)

SyrSpend® SF PH4 liquid (preserved)
SyrSpend® SF PH4 NEO dry (preserved)
SyrSpend® SF PH4 dry (unpreserved)

SyrSpend® SF Alka dry (unpreserved)

Figure 6. The selection diagram provides a comprehensive guide on choosing the appropriate SyrSpend® SF vehicle based
on the patient's specific needs and the chemical characteristics of the active pharmaceutical ingredient (API).
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3. Diseases and Treatments

3.1. Infectious diseases

3.1.1. Urinary tract infection

Urinary tract infection (UTI) is among the most common
bacterial infections during childhood.® It has a bimodal
age distribution, peaking in infancy and adolescence.
UTI incidence varies with age and gender, with girls be-
ing at a significantly higher risk compared to boys, es-
pecially in the first year of life.®® Most cases are caused
by Escherichia coli; other pathogens, such as Klebsiella
pneumoniae and Proteus mirabilis, are less frequent-
ly involved.®” The infection frequently occurs from the
bacterial ascension of the child's endogenous intestinal
flora into the urinary tract.®® Thus, it can affect different
parts of the urinary tract, including the urethra, bladder,
ureter, and kidneys (Figure 7).

Kidneys

Pyelonephritis
(Kidney infection)

Ureter infection

Cystitis <
(Bladder infection,

Urethritis

(Urethra infection) Prostatis (Male)

X Prostate infection
Bacteria travel up

the urethra

Figure 7. Urinary system (left side).
Infection in different parts of the urinary tract (right side).

The symptomatology depends on the child's age and
the site of infection. In young children, symptoms are
nonspecific, including fever, irritability, poor feeding,
or vomiting.?® However, older children may complain of
urinary frequency, urgency, dysuria, abdominal pain, or
back pain.®” The diagnosis includes clinical evaluation,
urinalysis, and urine culture. In some specific cases, re-
nal ultrasonography and other imaging studies might
be needed.*®

UTI treatment consists of antibiotics and supportive
care. Antibiotic therapy is typically guided by the patho-
gen's susceptibility, child's age, and clinical condition.*!
Commonly prescribed antibiotics include nitrofuranto-

D SyrSpend®SF | Age-appropriate personalized formulations for pediatric care

in for uncomplicated lower UTls, and ciprofloxacin for
complicated upper UTls like pyelonephritis.*>43

Compounding nitrofurantoin with SyrSpend’ SF offers
an alternative for patients allergic to excipients like pro-
pylparaben in commercial drugs. Unlike standard cip-
rofloxacin formulations, SyrSpend® SF is sucrose-free,
aiding diabetic patient treatment and reducing the risk
of dental cavities.***

Prescription example

Nitrofurantoin in

SyrSpend® SF PH4 2 mg/mL

Typical pediatric dose: 5-7 mg/kg/day orally

Doses per day: 4 (every 6 hours)

Duration of treatment: 7 to 10 days
(determined by the doctor)

3.1.2. Pneumonia

Pneumonia is a prevalent and potentially severe low-
er respiratory tract infection involving the lung paren-
chyma (Figure 8).¢ Different infectious agents, such
as bacteria, viruses, and fungi, might be related to the
disease pathogenesis.” While pneumonia can affect
children of all age groups, it is more common in young
children, particularly those below five.*® According to
the WHO, community-acquired pneumonia represents
14.2% of deaths in children younger than 5 years and
is the leading cause of death in this age group world-
wide.*®

Normal, healthy
bronchiole
and alveoli

Lung Infection
Accumulation off
fluid in the alveoli,
thickened
alveolar walls

Figure 8. Lower respiratory tract infection involving
the lung parenchyma.
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The etiology of pneumonia in the pediatric population
is variable and changes according to age and disease
severity.¥ Among the most frequent pathogens are vi-
ruses, such as respiratory syncytial virus (RSV), influ-
enza, and rhinovirus (considered the most common).5°
Although the widespread use of pneumococcal and
Haemophilus influenzae type B (Hib) vaccines in many
countries has reduced the number of pneumonia cas-
es and hospitalizations; bacteria remains a significant
infectious agent.”'

The clinical presentation of pneumonia in children can
significantly vary.®> Common symptoms include fever,
cough, tachypnea, thoracic discomfort, wheezing, and
signs of respiratory distress.*® Younger children may ex-
hibit more general clinical manifestations involving poor
feeding, vomiting, and irritability.53

The diagnosis of pneumonia in pediatric patients is
based on clinical symptoms, physical examination,
and, if necessary, imaging studies (e.g. X-ray).>* In
some cases, laboratory assessments, including blood
tests and culture of respiratory secretion might be per-
formed to identify the causative pathogen.*’

The management of pneumonia in children depends
on the underlying etiology and disease severity.>® Viral
pneumonia is primarily managed with supportive care,
which includes rest, hydration, and antipyretic medi-
cations.®® Conversely, bacterial pneumonia requires
antibiotic therapy, with amoxicillin being the preferred
first-line option.5” However, rash, a commonly report-
ed adverse reaction, might start in some children after
a few days of amoxicillin intake and could potentially
jeopardize treatment, as parents are likely to discontin-
ue the medication.%®

Rashes, urticaria with itching, and photosensitivity are
known side effects of 3-Lactam antibiotics, often linked
to excipients like saccharin sodium rather than the ac-
tive substance.’®? Misidentifying these reactions as
penicillin allergies can unnecessarily label patients and
limit their access to vital antibiotics. Using SyrSpend®
SF to compound amoxicillin may help avoid such aller-
genic excipients.®°

Prescription example

Amoxicillin in

SyrSpend® SF PH4 50 mg/mL

Typical pediatric dose (< 40kg): 80-90 mg/kg/day orally

Doses per day: 2 or 3 (every 12 or 8 hours)

Duration of treatment: 7 to 10 days
(determined by the doctor)

3.1.3. Skin infections

Impetigo

Impetigo is a contagious, superficial bacterial skin in-
fection that can affect all age groups, but it is more
common in children between 2 to 5 years of age.®' Its
occurrence is usually associated with damage to the
skin barrier, and it can be classified as a primary or sec-
ondary infection.5? Primary infection is a direct bacterial
invasion, while secondary infection is associated with
an underlying condition such as scabies or eczema.®®

There are two presentations of impetigo: nonbullous
and bullous.®* Nonbullous impetigo represents more
than 70% of all cases and is caused by Staphylococ-
cus aureus or Streptococcus pyogenes.®® Honey-col-
ored crusts on the face and extremities characterized
this type of impetigo (Figure 9).%° Bullous impetigo is
usually caused by a single pathogen, Staphylococcus
aureus, and starts with smaller vesicles, which become
flaccid blisters initially with clear content that later be-
comes purulent.®' This type of impetigo occurs most
commonly in intertriginous regions such as the diaper
area, axillae, and neck.®*

Figure 9. Nonbullous impetigo in a pre-school age boy.

The diagnosis of nonbullous and bullous impetigo is
usually clinical.® Skin swabs might not be helpful as
they poorly differentiate between bacterial infection
and normal skin colonization.®® Culture of the pus or
bullous fluid for pathogen identification may be con-
sidered in patient in whom first-line treatment fails.®”

Treatment options for impetigo include topical and
systemic antibiotics.?® Systemic antibiotics are often
reserved for more generalized or severe infections in
which topical therapy is not ideal.?® Impetigo is usually
a self-limited condition; although rare, complications
can occur. If MRSA (Methicillin-resistant Staphylococ-
cus aureus) infection is suspected, initial treatment

n
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with a tetracycline antibiotic (e.g., doxycycline) is rec-
ommended.® Doxycycline, typically available in tablet
form and recommended for children over eight, may
pose acceptability challenges.®® A preferable alterna-
tive is its liquid formulation in SyrSpend® SF, offering
a light-textured suspension without a medicinal after-
taste, easing swallowing difficulties.?

Prescription example

Doxycycline in

SyrSpend® SF PH4 50 mg/mL

Typical pediatric dose (> 45kg): 100 mg orally

Doses per day: 2 (every 12 hours)

Duration of treatment : 7 days
(determined by the doctor)

Fungal Infections

Fungal infections, also known as mycoses, represent
a diverse group of diseases that can affect individuals
of different age groups, including children. Among the
most common ones in pediatric patients are mucocu-
taneous candidiasis, pityriasis versicolor, tinea corpo-
ris, tinea pedis, and tinea capitis.”®

Mucocutaneous candidiasis

Mucocutaneous candidiasis constitutes a spectrum of
fungal infections predominantly caused by Candida
species, particularly Candida albicans.” It can affect
mucosal and cutaneous surfaces and have different
clinical manifestations, often involving the oral, esoph-
ageal, genital, or nail regions.”? In children, it common-
ly presents as oral thrush and diaper rash and is often
associated with antibiotics or immunosuppression.”
The infection can be chronic and recurrent, and its
severity can vary from mild and localized to extensive
and debilitating.”" Patients with severe or recurrent in-
fections should be investigated for congenital or ac-
quired immune deficiency.”? The treatment primarily
involves topical antifungal therapy.”* However, system-
ic antifungals (e.g., itraconazole) may be considered if
conventional topical treatments fail or in moderate to
severe cases.”®

Prescription example

Itraconazole in

SyrSpend® SF PH4 20 mg/mL

Typical pediatric dose: 2-5 mg/kg/day orally

Doses per day: 2 (every 12 hours)

Duration of treatment: 7 to 14 days
(determined by the doctor)

Pityriasis versicolor, or tinea versicolor, is a common
and generally benign skin condition caused by a type
of yeast called Malassezia furfur.’® This organism is
naturally present on the skin, but in some patients, it
can overgrow and lead to this skin disorder.”” Pityriasis
versicolor is characterized by scaly hypo- or hyperpig-
mented lesions on the trunk that may worsen in warm
and humid weather.”® Topical antifungal medications
are commonly prescribed; however, oral antifungals
(e.g., ketoconazole) are the treatment choice in case of
severe and recurrent infections.”®

Prescription example

Ketoconazole in
SyrSpend® SF PH4

Typical pediatric dose: 3.3 - 6.6 mg/kg/day orally

20 mg/mL

Doses per day: 1 (every 24 hours)

Duration of treatment: determined by the doctor

Tinea corporis, capitis, and pedis

Tinea is a common fungal infection affecting skin, hair,
and nails.’® Tinea infections are caused by dermato-
phytes and are classified by the involved site.® It has
a variety of clinical manifestations and affects all age
groups, ranging from tinea corporis and tinea capitis
in pre-pubertal children to tinea pedis (athlete's foot) in
adolescents and adults (Figure 10).8'82

Figure 10. Tinea corporis (top image), and tinea pedis
(bottom image).
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Common risk factors include close contact with infect-
ed individuals and a humid environment.® Treatment for
tinea infections typically involves the use of antifungal
medications, either topical or systemic (e.g., griseoful-
vin, terbinafine).®* Both options are available and are
selected based on the subtypes and severity of the dis-
ease. 8586

Overall, systemic antifungal treatment should be re-
stricted to specific conditions, mainly among the pe-
diatric population.?’” For example, despite itraconazole
activity against many dermatophytes (e.g., Candida
species, M. furfur), this medication is still not considered
a first-line agent for cutaneous fungal infections in chil-
dren because of limited data on safety and efficacy.®® In
addition, another challenge regarding antifungal treat-
ment is related to griseofulvin. Griseofulvin has excellent
efficacy in tinea capitis but is no longer commercially
available in many countries.®® Moreover, terbinafine has
been considered the drug of choice for superficial fun-
gal infections in children, but it is available in tablets
only.%°

Compounded formulations with itraconazole, keto-
conazole, griseofulvin, or terbinafine in SyrSpend® SF
offer an excellent treatment alternative for fungal infec-
tions in children 242845

Prescription example

Terbinafine in

SyrSpend® SF PH4 25 mg/mL

Typical pediatric dose: 4-6 mg/kg/day orally
(2-6 weeks)

Doses per day: 1 (every 24 hours)

Duration of treatment: 2 to 6 weeks
(determined by the doctor)

3.2. Gastrointestinal diseases

3.2.1. Gastroesophageal reflux

Gastroesophageal reflux (GER) is a common and self-lim-
iting condition in children. It is a normal physiological
process defined as the retrograde flow of gastric con-
tents into the esophagus, usually related to immaturity
of the lower esophageal sphincter (Figure 11).°" However,
when GER becomes pathological, it can lead to frequent
or severe symptoms and complications, which is then
referred to as gastroesophageal reflux disease (GERD).%?
Although the prevalence of GER in the first six months of
life is reported to be as high as 55-73%, a small propor-
tion (5-9%) of all infants with regurgitation have GERD.*®

During childhood, the prevalence of GERD increases
slowly with age, becoming frequent in young adults.®*

Esophagus

Allowing
acid rgflux

Lower esophageal
sphincter open /

Lower esophageal
sphincter closed /

Healthy stomach GERD stomach

Figure 11. Gastroesophageal Reflux Disease: Pathophysiology.

The symptomatology can vary between infants and
children.®® Most healthy infants typically experience
daily regurgitation or vomiting without any complica-
tions. However, symptoms that suggest GERD in infants
include poor growth or weight gain, as well as signs
of esophagitis such as irritability, feeding problems,
sleep disturbances, crying episodes, and anemia.?® In
contrast, older children and adolescents often display
symptoms similar to those seen in adults, such as heart-
burn, epigastric pain, chest pain, difficulty swallowing,
sour burps, and regurgitation.”’

GERD management includes a combination of conserva-
tive measures (lifestyle and dietary changes), pharmaco-
logical treatment, and surgery on rare occasions.® For
infants diagnosed with GERD who do not improve with
the conservative approach, pharmacological therapy
using proton pump inhibitors (PPI) is considered.®®

The lowest available solid formulation of omeprazole,
frequently prescribed PPI, is 10 mg, while the starting
treatment dose in infants can be as low as 3 mg (based
on a recommended dose of 1 mg/kg/day).°® Moreover,
recent studies raise concerns about the effectiveness
and safety of the high amounts of sodium bicarbonate
used in commercially available omeprazole suspensions
for young children.®

Compounding omeprazole with SyrSpend” SF Alka en-
ables precise dose adjustment.'®? Additionally, this for-
mulation, free from sodium benzoate, utilizes calcium
carbonate to protect PPl from degradation.
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Prescription example

Omeprazole in

SyrSpend® SF Alka 2yl

Typical pediatric dose: neonates
and infants: 1 mg/kg/day orally
> 5 kg <10 kg: 5 mg orally

>10 kg < 20 kg: 10 mg orally

> 20 kg: 20 mg orally

Doses per day: 1 (every 24 hours)

Duration of treatment: up to 4 weeks
(determined by the doctor)

3.2.2. Inflammatory bowel disease

Inflammatory bowel diseases (IBDs), including Crohn's
disease (CD), ulcerative colitis (UC), and IBD-unclassi-
fied (IBD-U), are chronic inflammatory disorders of the
gastrointestinal tract (Figure 12).

Crohn's Disease Ulcerative Colitis

Small
intestine

Small
intestine

Large
intestine

Large
intestine

Sigmoid colon Sigmoid colon

Rectum

Anus Anus

Figure 12. Crohn's disease and Ulcerative colitis
clinical presentations.

The disease onset usually occurs during adolescence
and young adulthood.”®® In children diagnosed with IBD,
4% manifest the condition before age five, and 18% be-
fore reaching ten years, with the highest occurrence ob-
served during adolescence.® IBD pathogenesis involves
dysregulation of the mucosal immune response to the
intestinal microflora in genetically predisposed hosts."%®

Symptoms of IBD in children are heterogeneous but
often include abdominal pain, diarrhea, weight loss,
fatigue, and developmental failure.®® If not adequately
followed up, children with IBD may experience delayed
puberty and or growth.

IBD diagnosis can be challenging, especially among
pediatric patients, due to the potential overlap of
symptoms with other conditions.

Diagnostic procedures commonly include blood and
stool tests, endoscopic examinations (colonoscopy
and/or upper endoscopy), and imaging procedures
such as magnetic resonance imaging (MRI) or comput-
erized tomography (CT) scans.

The treatment of IBD in children typically involves a
combination of medications and lifestyle adjustments.
As malnutrition and nutrient deficiencies can occur
due to poor absorption and increased nutrient re-
quirements, proper dietary management is essential
to support healthy growth and development. Common
medications include anti-inflammatory, immunomodu-
lators, and biologic drugs; surgery might be necessary
in severe cases. Among immunomodulating thiopurine
drugs, azathioprine is often prescribed.®*4* However,
azathioprine formulations contain lactose and are only
available as tablets.

Compounding azathioprine in SyrSpend” SF offers a
better treatment option for lactose intolerant patients
and for those who prefer a liquid medication. In addi-
tion, SyrSpend® SF’s low osmolality (<50 mOsmol/kg)
minimizes gastrointestinal side effects.

Prescription example

Azathioprine in

SyrSpend® SF PH4 50 mg/mL

Typical pediatric dose: 1-2.5 mg/kg/day orally

Doses per day: 1 (every 24 hours)

Duration of treatment: determined by the doctor

3.3. Rheumatological and autoimmune diseases

3.3.1. Juvenile idiopathic arthritis

Juvenile idiopathic arthritis (JIA) is the most prevalent
pediatric rheumatological disorder and unifies all forms
of chronic childhood arthritis, affecting not only joints
but extra-articular structures.'’ It is defined as the pres-
ence of arthritis of unknown etiology that begins before
age 16 and lasts for at least six weeks.®® |t is classified
by subtypes depending on the number of joints affect-
ed, extra-articular manifestations, systemic symptoms,
serology, and genetic factors.'”” The subtypes include
systemic, oligoarticular, polyarticular, psoriatic, enthesi-
tis-related, and undifferentiated arthritis.'*®

JIA subtypes are a heterogeneous group of diseases
with multifactorial pathogenesis."® Environmental fac-
tors, such as infectious agents, vitamin D deficiency,
trauma, and genetic predisposition, have been pro-
posed as risk factors.'®® However, it is yet to fully know
how the combination of environmental and genetic
factors disrupts the balance between regulatory and
effector cells in the pathogenesis of JIA.1%®

The clinical manifestations depend on the JIA subtype
and can vary from mild, self-limiting arthritis to severe
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systemic involvement." Common symptoms include
joint pain, swelling, morning stiffness, and decreased
range of motion (Figure 13)."? However, systemic JIA
may also include high fever, rash, and systemic inflam-
mation.® Extra-articular manifestations may affect the
skin, eyes, heart, and other organs.™

Joint
Capsule

Cartilage Swollen,
Inflammed
Synovial

Bone
Membrane

Rheumatoid Arthritis

Healthy

Figure 13. Healthy joint on the left side and joint with
arthritis signs on the right side.

JIA diagnosis includes a combination of clinical charac-
teristics and exclusion of other causes of childhood ar-
thritis.™® In addition, the International League of Associ-
ations for Rheumatology (ILAR) classification criteria for
JIA are globally accepted and used diagnostic tools."””

Management of JIA is multidisciplinary, aiming to re-
duce pain and inflammation and maintain joint func-
tion." The non-pharmacological interventions, such as
regular exercise and physical and occupational ther-
apy, focus on keeping muscle strength and flexibility
and reducing joint deformities."® Pharmacological in-
terventions include non-steroidal anti-inflammatory
drugs (e.g., celecoxib), often used to decrease pain and
inflammation, and disease-modifying anti-rheumatic
drugs (e.g., methotrexate) administrated to control the
disease's progression."” However, non-steroidal anti-in-
flammatory drugs should be cautiously used due to an
increased risk of gastrointestinal side effects."® Sodium
lauryl sulfate, an excipient in celecoxib commercial
formulation, has been associated with delayed-type
hypersensitivity cutaneous reactions."® Compounding
celecoxib in SyrSpend® SF provides an allergen-free
treatment alternative.

Prescription example

Celecoxib in

SyrSpend® SF PH4 10 mg/mL

Typical >10 kg <25 kg: 50 mg/dose orally

pediatric dose

>25 kg: 100 mg/dose orally

Doses per day: 2 (every 12 hours)

3.3.2. Juvenile systemic lupus erythematosus
Systemic lupus erythematosus (SLE) is a chronic auto-
immune condition that can affect multiple organs and
result in significant damage and disability.”® Approxi-
mately 15-20% of patients develop the disease before
the age of 18 and are therefore diagnosed with juve-
nile-onset SLE (JSLE).?' Juvenile-onset disease is usu-
ally associated with more severe organ involvement,
increased disease activity, and earlier damage devel-
opment compared to adult-onset.'??

The exact pathophysiological mechanisms underly-
ing this condition remain unclear.”® However, genetic
factors, immune complex deposition, hormonal fac-
tors, and immune cell dysregulation play an important
role.” The symptomatology of JSLE can vary widely
from cutaneous and musculoskeletal to vital organ
involvement.'”® It may include fatigue, arthralgia, skin
rashes (especially a butterfly-shaped rash on the face),
fever, photosensitivity, and more severe symptoms in-
volving major organs, such as the kidneys or the cen-
tral nervous system.'?®

The diagnosis includes clinical assessment, laboratory
investigations (e.g., ANA-antinuclear and anti-dsDNA
antibodies), and imaging studies.'?’? Management of
JSLE is complex and should be tailored to the individ-
ual's symptoms and the organs involved.””® Non-phar-
macological measures include lifestyle changes, for
example, regular physical activity, a healthy diet, and
continuous use of sun protection.””? Pharmacological
treatment includes nonsteroidal anti-inflammatory
(NSAIDs), corticosteroids (e.g., prednisolone), immu-
nosuppressive, and antimalarial (e.g., hydroxychloro-
quine) drugs.?®®° Commercially available prednisolone
and hydroxychloroquine contain excipients, such as
sodium bicarbonate, polyethylene glycol, and polysor-
bate 80, previously associated with skin irritation and
renal dysfunction.®32 Using SyrSpend® SF to com-
pound prednisone or hydroxychloroquine may address
these challenges.?0'3

Prescription example

Prednisolone in

SyrSpend® SF PH4 1.5 mg/mL
< 25kg: 0.14-2mg/kg/day orally
Typical once a day or in 2-4 divided doses

pediatric dose >25 kg: 5-60mg orally once a day

or in 2-4 divided doses

Doses per day: 1 (every 24 hours) or 2 (every 12 hours)
or 3 (every 8 hours) or 4 (every 6 hours)

Duration of treatment: determined by the doctor

Duration of treatment: determined by the doctor
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3.4. Neurological disorders

3.4.1. Epilepsy

Epilepsy is one of the most common neurological dis-
orders in the pediatric population, affecting approxi-
mately 5 to 8 per 1,000 children. It exhibits a bimodal
distribution, with the highest incidence in the first year
of life and during adolescence.®* However, it is essen-
tial to understand the difference between seizure epi-
sodes and epilepsy.”® While seizures are defined as a
temporary manifestation of abnormal electrical activity
in the brain, epilepsy is a chronic neurological disor-
der characterized by recurrent, unprovoked seizures,
which can have significant physical, psychological,
and social consequences for affected children.’*® In ad-
dition, seizures can be isolated events that respond to
specific triggers, such as fever. Controversially, epilep-
sy involves a pattern of recurrent seizures that are not
associated with particular triggers.’®’

The etiology of epilepsy in children is multifactori-
al. In some cases, it may result from genetic factors,
brain malformations, or perinatal insults, while in oth-
ers, it may be due to infections, trauma, or metabolic
disturbances.®® The diagnosis of epilepsy includes a
documented history of a minimum of two unprovoked
seizures occurring > 24 h apart and a detailed clinical
history of the child, as well as electroencephalography
(EEG) and neuroimaging analysis such as MRI (Figure
14) 139

Epilepsy

Generalized seizure

Figure 14. Abnormal electroencephalography signals
(e.g., focal and generalized seizures).
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The treatment of pediatric epilepsy involves a multi-
faceted approach, including antiepileptic medications,
dietary therapies (e.g., ketogenic diet), and, in some
specific cases, surgical interventions.® The specific
medications and their dosages are related to the type
of seizure, the child's age, and overall health."' During
an acute seizure episode, the main goal of the therapy
is to stop seizures before neural cells are irreversibly
damaged. First-line medications used in this context
are usually benzodiazepines (e.g., clonazepam, loraz-
epam) and barbiturates (e.g., phenobarbital). Howev-
er, some children will need continuous anti-epileptic
treatment to obtain good seizure control.? Common
anti-epileptic medications used as monotherapy or
combined with other drugs in these cases are carba-
mazepine and lamotrigine.

It is important to highlight that many liquid therapeu-
tic options contain propylene glycol. This excipient is
commonly used to solubilize drugs with limited water
solubility, but patients below four years of age may ac-
cumulate propylene glycol due to decreased or imma-
ture metabolism."”® Sedation, respiratory depression,
and hypotension are frequent side effects that might
be related to the presence of propylene glycol. 126144145

Compounding oral medications like clonazepam, loraz-
epam, phenobarbital, carbamazepine, or lamotrigine in
SyrSpend’ SF provides an effective treatment solution,
especially when liquid forms aren't available commer-
cially or to bypass undesirable excipients.?4272°

Phenobarbital in

SyrSpend® SF PH4 9-15 mg/mL
Loading dose:
Typical 15-20 mg/kg orally

pediatric dose Maintenance dose:

3-5 mg/kg/day orally

Duration of treatment: determined by the doctor

3.5. Mental disorders

3.5.1. Attention deficit/hyperactivity disorder

Attention-deficit/hyperactivity disorder (ADHD) is one
of the most common neurobehavioral disorders of
childhood, and its prevalence is estimated at around
7.2% worldwide.® This condition can influence chil-
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dren's academic achievement, well-being, and social
interactions.”’ In fact, some children with ADHD will
persist in experiencing symptoms during adolescence
and adulthood.™®

ADHD is characterized by diverse presentations, often
presenting in contrasting forms, and frequently ac-
companied by underlying conditions.® Usually, it also
overlaps with other disorders. However, the most com-
mon symptoms include persistent pattern of inatten-
tion, impulsivity, and hyperactivity that interferes with
daily functioning."%'*8 The diagnosis is based on a com-
bination of these symptoms, more than what is normal
for age or developmental stage.'°

Patients with ADHD need an individualized multimod-
al treatment plan that addresses psychoeducation,
pharmacological, and non-pharmacological inter-
ventions.™ Available medications include stimulants
(methylphenidate, amphetamines) and non-stimulants
(atomoxetine, guanfacine, clonidine).®>®® Howeuver,
the commercially available dosage form of clonidine
is extended-release tablets.™ Compounding clonidine
in SyrSpend” SF is beneficial for children over 6 years
who cannot swallow tablets, effectively addressing this
challenge .2

Clonidine in

SyrSpend® SF PH4 0.1 mg/mL

Initial dose:
Typical 0.1 mg/day orally

pediatric dose

Maintenance dose:
0.1-0.4 mg/day orally

Doses per day: 1 (every 24 hours)

Duration of treatment: determined by the doctor

3.5.2. Anxiety

Anxiety disorders include separation anxiety disorder,
selective mutism, specific phobias, social anxiety disor-
der, panic disorder, agoraphobia, and generalized anxi-
ety disorder.”®® The anxiety disorders as a group are the
most prevalent mental health condition worldwide.'®
The disease onset is usually during childhood, peaks
during adolescence, and often persists into adulthood,
withsignificanteffectsonquality of lifeandfunctioning.’

Anxiety disorders encompass a wide range of symp-
toms with different severity and duration. Common
symptoms include fear, excessive worry, restlessness,
avoidance behavior, and sleep disturbances.’®>%® The
majority of fears experienced during childhood and
adolescence are considered a normal part of develop-

ment, with only approximately 23% indicating the pres-
ence of anxiety disorders.™ In adulthood, temporary
episodes of fear or anxiety can emerge during stressful
life events; however, these symptoms are not classified
as anxiety disorders unless they endure, for example,
persisting for at least six months and significantly inter-
fering with daily functioning.'®®

Effective management of anxiety disorders involves a
combination of psychotherapy, family and patient ed-
ucation, and pharmacological approaches tailored to
the individual's needs.'®" Selective serotonin reuptake
inhibitors, such as sertraline and fluoxetine, are consid-
ered the first-line pharmacological agents for pediatric
anxiety disorders.'®? They have shown efficacy when
used as monotherapy or in combination with cogni-
tive behavior therapy.'®® However, some side effects
have been reported, including gastrointestinal and
renal disturbances, decreased appetite, and weight
loss. 82163 Commercially available sertraline and fluoxe-
tine contain unwanted excipients, such as polysorbate
80, benzyl alcohol, and propylparaben, that might be
related to some of the previously mentioned side ef-
fects.’®418> Compounding sertraline and fluoxetine with
SyrSpend® SF can provide an alternative for pediatric
patients to avoid unsuitable or unwanted excipients.'®®

Sertraline in

SyrSpend® SF PH4 10 mg/mL

Typical pediatric dose: Initial dose: 25 mg/day orally

Doses per day: 1 (every 24 hours)

Duration of treatment: determined by the doctor

3.5.3. Depression

Major depressive disorder is a common, debilitating
mood disorder characterized by negative feelings,
thoughts, and behaviors.®’ It leads to substantial im-
pairment in one's social, occupational, and educational
spheres, resulting in a diminished quality of life and in-
creased morbidity and mortality risks."®® Childhood and
adolescence are critical periods for the development
of depression.’®®7° Specifically, the transition from
childhood to adolescence is marked by physiological,
psychological, and emotional transformations inherent
to this phase of life, which can increase an individu-
al's responsiveness and susceptibility to stress expo-
Sure.171’172

Multiple risk factors are associated with depression,
for example, a family history of depression and expo-
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sure to adverse events, including the death of a family
member and physical or sexual abuse.”*"’* Additional-
ly, parental behaviors such as aversive behaviors (e.g.,
criticism, punishment, and conflicts), lack of autono-
my and warmth given to the child or adolescent, and
excessive parental involvement might also heighten
the risk of depression.” Other factors that play an im-
portant role are related to the school community envi-
ronment, including bullying, limited social bonds with
peers and teachers, poor academic performance, and
community-related factors such as safety, diversity,
and discrimination.”78'77

Depression among the pediatric population often ex-
hibits distinctive features compared to its manifesta-
tion in adults.”® Common clinical manifestations in-
clude frequent expressions of sadness or tearfulness,
irritability, anger, withdrawal from interpersonal rela-
tionships, including family and peer interactions, di-
minished interest in previously enjoyable activities and
hobbies, profound fatigue or a pervasive lack of ener-
gy, and disturbed sleep and eating patterns.7°'8

The treatment of depression in children and adoles-
cents involves a multifaceted approach that typically
includes psychotherapeutic interventions, family, and
caregiver support, and, in some cases, medication.’®
The specific treatment plan should be tailored to the
individual's needs and the severity of their condition.
In some specific cases, antidepressant drugs are pre-
scribed, and the commonly used antidepressants in-
clude selective serotonin reuptake inhibitors, such as
fluoxetine.'®"182

Fluoxetine in
SyrSpend® SF PH4

Typical pediatric dose: Initial dose: 20 mg/day orally

2 mg/mL

Doses per day: 1 (every 24 hours)

Duration of treatment: determined by the doctor

3.6. Oncological diseases

3.6.1. Leukemias

In developed countries, cancer remains the most com-
mon cause of disease-related death in children.’® Leu-
kemia is the most common cancer of childhood, ac-
counting for 30% of all cases.'®™ There are three main
subtypes of leukemia: acute lymphoblastic leukemia
(ALL), accounting for approximately 80% of cases,
acute myelogenous leukemia; and the least common

chronic myelogenous leukemia.’®'8* ALL occurs in chil-
dren of all ages, but cases peak at the age of three and
four.'ss

The most common symptoms result from the abnor-
mal proliferation of immature white blood cells (called
blasts) in the bone marrow, preventing the normal pro-
duction of erythrocytes, platelets, and neutrophils (Fig-
ure 15)."® For example, a significant anemia can cause
pallor, fatigue, headache, and dizziness. Many patients
can also have bruising or bleeding, recurrent infec-
tions, and fever.®” In addition, leukemia can infiltrate
other organs outside of the bone marrow, leading to
lymphadenopathy, hepatomegaly, splenomegaly, and
kidney lesions.'®?

Leukemia

Normal blood

Monocyte

Neutrophil

Eryth t i i
rythrocytes Abnormal prolireration

Limphocyte

Figure 15. Abnormal proliferation of immature white blood cells.

Diagnosis of leukemia involves clinical evaluation,
blood tests, and bone marrow examination.'®® Also, im-
munophenotyping, cytogenetic analysis, and molec-
ular testing are essential in subtype classification and
risk stratification.®®

The treatment varies greatly depending on the subtype,
the type of genetic disorder, the number of leukemia
cells in the blood, and the child's age.'®® However, che-
motherapy remains the main treatment for most child-
hood leukemias. Some of the chemotherapeutic drugs
used to treat childhood leukemia include methotrexate
and 6-mercaptopurine.’®®  Although both medica-
tions are available in tablets and oral suspension, the
formulations contain ingredients such as methylpara-
ben, which has been linked to allergic contact dermati-
tis and other adverse skin manifestations.'921%3
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Compounding methotrexate and 6-mercaptopurine Malignant Glioblastoma Benign
brain tumors

brain tum
in SyrSpend® SF, a paraben-free vehicle, provides an o ( ((: < !

Meningioma
excellent treatment option to circumvent potential Astracytoma Jy ’
skin-related side effects 19419 _ ) )// Pineacytoma

Oligodendroglioma
2.4

Craniopharyngioma
(Pituitary Tumor)

Prescription example Ependymomas Pituitary Adenoma

Schwannoma

Methotrexate

in SyrSpend® SF PH4 2.3 el

Typical pediatric dose: 20 mg/m? orally

Doses per week: 1 (every week)

Duration of treatment: determined by the doctor . ) )
Figure 16. Primary brain tumors.

3.6.2. Brain and spinal cord tumors

Primary tumors of the central nervous system (CNS) Brain and spinal cord tumor diagnosis involves clinical
constitute the largest group of solid tumors in chil- evaluation, blood tests, and imaging studies (e.g., CT
dren.®® Brain cancer has overtaken leukemia as the and MRI).2%% Usually, the first treatment of brain tumors
leading cause of cancer mortality in children.® Howev- is surgery. In addition, radiation and chemotherapy
er, many children are diagnosed with benign brain tu- might be needed.® Chemotherapy is often combined
mors that can be successfully treated, especially when with other types of treatment, such as surgery and ra-
in a favorable location.”®’ The distribution of tumors in diation therapy.” In children younger than three years,
children differs markedly from adults*® While adult it may be preferable compared to radiation therapy."’
brain tumors usually occur in and around the cerebral Examples of chemotherapeutics used include lomus-
hemispheres, the posterior fossa is the most common tine and methotrexate.®'?** However, lomustine is only
location in children of all ages.® The most common available in capsules, which could reduce acceptability
histologic subtype overall in children is glioma (52.9%), among pediatric patients.”* Compounding lomustine
and the majority of these glioma are benign tumors in SyrSpend’ SF offers a versatile treatment option for
(e.g., pilocytic astrocytoma).’®’ Following glioma, em- pediatric patients, enhancing acceptability, while also
bryonal tumors are also common during childhood, broadening the range of available treatments beyond
such as medulloblastoma.’¢ its standard capsule form.°

Intramedullary spinal cord tumors in the pediatric pop-

ulation usually are astrocytoma or ependymoma.2 Prescription example

Astrocytoma is more common in infants and young Lomustine in

children, while ependymoma is more common in older SyrSpend® SF PH4 4-10 mg/mL

children and adults (Figure 16).2'

Typical pediatric dose: 130 mg/m? orally
In general, the clinical presentation of brain tumors Doses per week: 1 (every 6 weeks)
depends on location, the tumor's invasiveness, and
the patient's age.?®? Common manifestations include
increased intracranial pressure, epilepsy, and progres-
sive neurologic deficit.'®” Increased intracranial pres-
sure may lead to irritability, lethargy, vomiting, and
nocturnal headache.”®® The spinal cord tumors can also
present with neurologic deficits, such as weakness,
numbness, bowel or bladder function changes, back
pain, and spinal deformity.'®”198

Duration of treatment: determined by the doctor
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4. Compounding with SyrSpend® SF

SyrSpend® SF provides a range of compounding options, adaptable to its form - be it liquid or dry - and tailored to the
chosen method of compounding.

4.1. Compounding steps

Mortar . o
and pestle SyrSpend® SF PH4 liquid

1. Calculate the required quantity of each ingredient for the 5. Add a small quantity of SyrSpend® SF PH4 liquid to the
total amount to be prepared. powder ingredients and triturate/mix to form a smooth
2. Grind the active substance (if necessary) in a mortar until paste.
a uniform, fine particle size has formed (not necessary for 6. Add additional SyrSpend® SF PH4 liquid geometrically to
micronized powders) the final volume and mix well after each addition.
3. Weigh and/or measure each ingredient accurately. 7. Package in an amber bottle and label, including the in-
4. Shake the SyrSpend® SF PH4 liquid before use. struction "Shake before use".

Mortar )
and pestle SyrSpend® SF PH4 dry, SyrSpend® SF PH4 NEO or SyrSpend® SF Alka dry

— \

1. Calculate the required quantity of each ingredient for the to- 5. Transfer the product into an amber bottle and add purified

tal amount to be prepared. water to the required amount.

2. Weigh and/or measure each ingredient accurately. 6. Shake the product well.

3. Triturate and mix all ingredients geometrically, passing 7. Label the bottle, including the instruction “Shake before
through a sifter if needed. use”.

4. Geometrically add purified water to reach 70% of the final
volume.

< " :Fagron
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Direct compounding .
. : . o ® SF PH4 dry, © SF PH4 NE © SF Alk
in a dispensing bottle SyrSpend®S dry, SyrSpend® S O or SyrSpend® S adry

\ \
\ \

I—
1. Calculate the required quantity of each ingredient for the 4. Add purified water to reach 70% of the final volume and
total amount to be prepared. shake well.
2. Weigh and/or measure each ingredient accurately. Add all 5. Add purified water to reach the required amount and
solid ingredients to the bottle, passing them through a shake well.
sifter if needed. 6. Label the bottle, including the instruction “Shake well be-
3. Homogenize the ingredients in the bottle by shaking well. fore use”.

T™
:;?(::;Lpibo o SyrSpend® SF PH4 liquid

1. Consult the FagronLab™ Mixing PRO manual for operation-

al details.
2. Calculate and weigh/measure each ingredient for the total
volume of the preparation. The API should be weighed di-

rectly into the FagronLab™ jar. Please use the FagronLab™

jars indicated for the compounding of suspensions. If not
available, double the jar size compared to the total suspen-
sion volume to prevent leakage.

3. Add to approximately 90% of the required volume with R — —— ) P WPRE— b i S .
Syrspendw SF PH4|iquid to the FagronLabTM jar Containing E Favorite 1 E E Favorite 2 E E Favorite 3 2 E Favorite 4 ; E Favorite 5 E E Favorite 6 ;
the API. ' o | o i v '

4. Select on the equipment display the appropriate work pro- O LN R S S S ]
gram for each suspension, depending on the concentra-
tion of API: select "Suspension <2%" mode for formulations
containing less than 2% (w/v) of API or "Suspension >2%"
mode for those containing 2% (w/v) or more of API (Figure Mixing program: Suspension <2 % <
17).

5. When the mixing program is finished, remove the Fagron- Jar size: 100ml .
Lab™ jar from the device and transfer the suspension into
a graduated conical flask.

6. Bring the preparation to the required final volume with Syr-
Spend® SF PH4 liquid and mix it with a glass rod.

7. Transfer to the final package and label accordingly, includ-
ing the instruction "shake well before use".

Please mount the mixing unit

Figure 17. FagronLab™ Mixing PRO display.

i Fagron 2
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™ SyrSpend® SF PH4 dry,

SyrSpend® SF PH4 NEO

or SyrSpend® SF Alka dry

1. Consult the FagronLab™ Mixing PRO manual for opera-
tional details.

2. Calculate and weigh/measure each ingredient for the to-
tal volume of the preparation. The API should be weighed
directly into the FagronLab™ jar. Please use the Fagron-
Lab™ jars indicated for the compounding of suspensions.
If not available, double the jar size compared to the total
suspension volume to prevent leakage.

3. Add the required amount of SyrSpend® SF PH4 dry, Syr-
Spend® SF PH4 NEO or SyrSpend® SF Alka dry powder to
the FagronLab™ jar containing the API.

4. Add approximately 90% of the required volume with puri-
fied water.

5. Select on the equipment display the appropriate work pro-
gram for each suspension, depending on the concentration
of API: select “Suspension <2%"” mode for formulations con-
taining less than 2% (w/v) of APl or “Suspension >2%" mode
for those containing 2% (w/v) or more of API (Figure 18).

1 Favorite 1 E
|

1 Favorite 2 E
|

1 Favorite 3 E
\

1 Favorite 4 E
|

1 Favorite 5 E
i

1 Favorite 6 E
i

Figure 18. FagronLab™ Mixing PRO display.

6. Attach the mixing blade to the FagronLab™ jar, and
then follow the instructions on the display to attach the
FagronLab™ jar to the FagronLab™ Mixing PRO device
(Figure 19).

7. When the mixing program is finished, remove the Fagron-
Lab™ jar from the device and transfer the suspension into
a graduated conical flask.

8. Bring the preparation to the required final volume with
purified water and mix it with a glass rod.

9. Transfer to the final package and label accordingly, in-
cluding the instruction "shake well before use".

)

Mixing program: Suspension <2 %

Jar size: 100ml ]

Please mount the mixing unit

Figure 19. Display intructions for the attachment
of the FagronLab™ jar.

™ SyrSpend® SF PH4 dry,
WetMill Compact or SyrSpend® SF Alka dry

1. Consult the FagronLab WetMill Compact manual for oper-
ational details on the device.

2. Calculate the required quantity of each ingredient for the
total amount to be prepared.

3. Weigh and/or measure each ingredient accurately.

4. Add purified water to reach 70% of the final volume. Add
less water if a significant volume of tablets, capsules, or
powders are added. After adding the API, the total volume
should not exceed 90% of the required volume.

5. Add the required amount of tablets, whole capsules, or
powder, according to the formulation (Figure 20).

Tablets Whole capsules Pharmaceutical

OR OR %,

Figure 20. Compounding using the FagronLab
WetMill Compact.

6. Ensure all caps are securely tightened on all bottles be-
fore inserting them into the device.

7. If an uneven number of formulations are being com-
pounded, ensure that a counterweight bottle of equal
weight (use water as a counterweight) is placed in the
opposite bottle holder of the compounding bottle. If two
formulations are being compounded and have a weight
difference of more than 10 g, counterweight bottles of
equal weights must be placed on the remaining holders.

8. Install all bottle holder caps securely and select the de-
sired cycle for the operation. The advised cycle can be
found in the FagronLab WetMill Compact manual.

9. Once the device has completed the cycle and has come
to a complete stop, visually check if all particles are ade-
quately ground and even in size.

10. Add the required amount of SyrSpend® SF PH4 dry, Syr-
Spend® SF PH4 NEO or SyrSpend® SF Alka dry for the final
volume, close the cap, and homogenize the ingredients in
the bottle by shaking well.

11. Add purified water to reach the required amount and
shake well.

12. Label the bottle, including the instruction “Shake well be-
fore use”.
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Semi-Industrial

compounding o SyrSpend® SF PH4 liquid

Equipment
Mixing vessel, mixer, propeller blade, and balance.

Compounding steps

1. Add the 90% of the required amount of SyrSpend® SF PH4
liquid to a suitable mixing vessel.

2. Start the mixer with a propeller blade at 300-500 rpm.

3. Slowly add the intended API and mix for 10-15 minutes or
until all lumps are dispersed.

4. Increase the speed to maintain a vortex. Observe the com-
plete turnover of this material from side to side and from
top to bottom of the mixing vessel. Maintain a strong vor-
tex.

5. Stir for 45-60 minutes observing a strong vortex. Increase
the speed if required. The preparation should be free of
agglomerations and smooth in appearance. If not, mix for
an additional 15-20 minutes and re-evaluate. Repeat if nec-
essary.

6. Check the suspension for homogeneity: no visible agglom-
erations and smooth appearance.

7. Fill into prescription bottles with continuous stirring.

Remarks

1. Record all values.

2. When adding the dry materials, calculate the displacement value.

3. The total stir time is 45-80 minutes maximum. This could be adjust-
ed accordingly after the validation of the mixing method.

SyrSpend® SF PH4 dry,
o SyrSpend®SF PH4 NEO
or SyrSpend® SF Alka dry

Semi-Industrial
compounding

Equipment
Mixing vessel, mixer, propeller blade, and balance.

Compounding steps

1. Add the required amount of purified water to a suitable
mixing vessel.

2. Start the mixer with a propeller blade at 300-500 rpm.

3. Add the intended API and mix for 10-15 minutes or until all
lumps are dispersed.

4. Slowly add the required SyrSpend® SF PH4 dry, SyrSpend®
SF PH4 NEO or SyrSpend® SF Alka dry while increasing the
speed to maintain a vortex. Observe the complete turnover
of this material from side to side and from top to bottom of
the mixing vessel. Maintain a strong vortex.

5. Stir for 45-60 minutes observing a strong vortex. Increase
the speed if required. The preparation should be free of
agglomerations and smooth in appearance. If not, mix for
an additional 15-20 minutes and re-evaluate. Repeat if nec-
essary.

6. Check the suspension for homogeneity: no visible agglom-
erations and smooth appearance.

7. The product will have thickened up during the mixing.

8. Fill into prescription bottles with continuous stirring.

4. Never use a high-shear mixer to mix the suspension: this damages
the SyrSpend® SF.

5. Fill immediately into finished prescription bottles with continuous
mixing to prevent sedimentation of particles in suspension.

6. Label and dispense, indicating to "shake well before use".

eeeeeeeeeeee

Q
<






SyrSpend® SF | Age-appropriate personalized formulations for pediatric care Q

References

1. Stegemann, S., Ternik, R. L., Onder, G., Khan, M. A. & van 18.  Souza, A. et al. Toxic excipients in medications for neonates
Riet-Nales, D. A. Defining Patient Centric Pharmaceutical in Brazil. Eur J Pediatr 173, 935-945 (2014).

Drug Product Design. AAPS J 18, 1047-1055 (2016). 19.  United States Pharmacopeia Convention. <795> Pharma-

2. Ranmal, S. R. et al. Methodologies for assessing the ac- ceutical Compounding - non-sterile preparations. In: United
ceptability of oral formulations among children and older States Pharmacopeia. (2024).

?2%11';5): a systematic review. Drug Discov Today 23, 830-847 20. Binson, G. et al. Preparation and physicochemical stability
) of 50 mg/mL hydroxychloroquine oral suspension in Syr-

3. Ema. Committee for Medicinal Products for Human Use Spend® SF PH4 (dry). Int J Antimicrob Agents 56, 106201
(CHMP) Paediatric Committee (PDCO) Guideline on phar- (2020).
ma_ceu_t/cal development_of medicines for paedlgt_nc use 21. Uriel, M., Gomez-Rincoén, C. & Marro, D. Stability of regularly
Guideline on pharmaceutical development of medicines for prescribed oral liquids formulated with SyrSpend® SF. Phar-
paediatric use. www.ema.europa.eu (2013). mazie 73, 196-201 (2018) !

4 Wal.s.h, J., Ranmal, S. R., Ernest, T. B. &.Liu, F. Patient accep- 22.  Whaley, P. A., Voudrie, M. A. & Sorenson, B. Stability of ome-
tability, safety and access: A balancing act for selecting prazole in SyrSpend SF Alka (reconstituted). Int J Pharm
age-appropriate oral dosage forms for paediatric and geria- Compd 16, 164-6 (2012) ’
tric populations. Int J Pharm 536, 547-562 (2018). ! ’

) ) ) 23. Geiger, C. M., Sorenson, B. & Whaley, P. Stability Asses-

5 Drumond, N., van R.let-N’aIes, . AZ’ Karapinar-Garkit, F & sment of 10 Active Pharmaceutical Ingredients Compoun-
Stegemann, S. Patients’ appropriateness, acceptability, ded in SyrSpend SF. Int J Pharm Compd 19, 420-7 (2015).
usability and preferences for pharmaceutical preparations: !

Results from a literature review on clinical evidence. Int J 24.  Polonini, H. C., Silva, S. L., Cunha, C. N., Branddo, M. A. F.
Pharm 521, 294-305 (2017). & Ferreira, A. O. Compatibility of cholecalciferol, haloperi-
. dol, imipramine hydrochloride, levodopa/carbidopa, lora-
6. Ranmal,b?. R, g’.'a"?' g & Tulfeu, C_' IAge-ﬁppropnatg and zepam, minocycline hydrochloride, tacrolimus monohy-
?)Z(r:sg;)et‘ior?spf)?egzei:;lr?ce(;s:r?g p?;?t?c.:er;sflgoéstlf?éocehnil d_ruesne’; drate, terbinafine, tramadol hydrochloride and valsartan in
) ° . ) -
Acceptability of Oral Formulations (CALF) Study. Int J Pharm (SQy(;?g)end SF PH4 oral suspensions. Pharmazie 71, 185191
514, 296-307 (2016). ’
. . . 25.  Espana, B., Joseph-Tornabéne, F., Jaquet, C., Perrot, S. &

K M'StrY’ P & Batghelor, H. Ev.|dence of acceptability of oral Prouillac, C. Stability of Extemporaneous Oral Tramadol,

g;edlatnclmedégn:?; agg;gvf(\;\;f Journal of Pharmacy and Fluoxetine, and Doxycycline Suspensions in SyrSpend SF
armacology 69, 361-376 (2017). pHA4. Int J Pharm Compd 24, 327-336 (2020).

8. MuraHPegT_iche, M., pC_atoné SH I \lle;(rel]ken,dC\.( M. J. (I‘:H,l\g/ee' 26. Bonnaure, A.-C., Bellay, R., Rault, P., Lester, M.-A. & Boivin,
Een, Ab ouls:tor(lj-‘ ':A'CS' - oW nRant.San 2 oung "7 Irean P.-N. Physicochemical Stability of 5 mg/mL Pediatric Predni-
;g;; out Food: ystematic Review. Front Psychol 8, sone Oral Suspension in Syrspend * SF PH4. Pharm Technol
(2017). Hosp Pharm 3, 49-57 (2018).

9. Rpuse, C.etal. A, m'xed mgth(.)ds.study O.f the admlmstra— 27. Polonini, H. C., Loures, S., de Araujo, E. P., Branddo, M. A.
tion of qucona_m_IIm qral !lqwd; |dent|fy|.n.g strat_egles to F. & Ferreira, A. O. Stability of Allopurinol, Amitriptyline
overcome adm|n|stfat|on issues of medicines W'th poor Hydrochloride, Carbamazepine, Domperidone, Isoniazid,
palatability. International Journal of Pharmacy Practice 25, Ketoconazole, Lisinopril, Naproxen, Paracetamol (Acetami-
326-334 (2017). nophen), and Sertraline Hydrochloride in SyrSpend SF PH4

10.  Salunke, S., Brandys, B., Giacoia, G. & Tuleu, C. The STEP Oral Suspensions. Int J Pharm Compd 20, 426-434 (2016).
LSaerty Zfrr;d T(?IX'C'W Of Excllpler;t; for Ij‘ae7d|a§r|cs)2(;at2ab133e: 28.  Polonini, H. et al. Stability of Azathioprine, Clonidine Hydro-

art 2 - The pilot version. Int J Pharm 457, 310-322 (2013). chloride, Clopidogrel Bisulfate, Ethambutol Hydrochloride,

1. Turner, M. & Shah, U. Why are Excipients Important to Neo- Griseofulvin, Hydralazine Hydrochloride, Nitrofurantoin,
nates? Curr Pharm Des 21, 5680-5687 (2015). and Thioguanine Oral Suspensions Compounded with Syr-

12.  Turner, M. A. et al. Risk assessment of neonatal excipient Spend SF pH4. Int J Pharm Compd 24, 252-262 (2020).
exposure: Lessons from food safety and other areas. Adv 29.  Polonini, H. C., Loures, S., Lima, L. C., Ferreira, A. O. & Bran-
Drug Deliv Rev 73, 89-101 (2014). déo, M. A. F. Stability of Atenolol, Clonazepam, Dexametha-

o . . sone, Diclofenac Sodium, Diltiazem, Enalapril Maleate,

13.  Hinrichs, W. & Dreijer-van der Glas, S. Practical Pharmaceu- Ketoprofen, Lamotrigine, Penicillamine-D, and Thiamine in
tics : An International Guideline for the Preparation, Care SyrSpend S’F PH4 Oral Sljspensions IntJI,’harm Compd 20
and Use of Medicinal Products. (2015). 167-74 (2016).

14. Sinko, f R?e;)lggy. In: I\/(Iggtllng Fl’h)r/]s.lcaIPI;f.)awqaltcy angl Phar- 30. Polonini, H. et al. Compatibility of Baclofen, Carvedilol,
r2n(;07eu fcal serences. fladelphia, FA: Wolters Rluwer, Hydrochlorothiazide, Mercaptopurine, Methadone Hydro-

)- chloride, Oseltamivir Phosphate, Phenobarbital, Propra-

15.  Turner, M. A. Neonatal drug development. Early Hum Dev nolol Hydrochloride, Pyrazinamide, Sotalol Hydrochloride,
87, 763-768 (2011). Spironolactone, Tacrolimus Monohydrate, Ursodeoxycholic

16.  Allegaert, K., Cosaert, K. & van den Anker, J. Neonatal For- ég'g]’ gggdggnxi??éc'rg Z’rl]%r%%hIoéfe,n?zall:,hsairsnp%':)sﬁns
mulations: The Need for a Tailored, Knowledge Driven Ap- 22 5?6—526 (2018) yrop pRA. P
proach. Curr Pharm Des 21, 5674-5679 (2015). ’ '

- o 31.  Visser, J. C. et al. Comparison of Rheological and Sedi-

. égg;.)&esr igigfgﬁgﬁg’z of paediatric medicines: points to mentation Behavior of Commercially Available Suspending

’ Vehicles for Oral Pharmaceutical Preparations. Int J Pharm
Compd 22, 247-251(2018).
i Fagron = S,



SyrSpend® SF | Age-appropriate personalized formulations for pediatric care

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Dijkers, E., Polonini, H. & Ferreira, A. de O. Always the Right
Dose? Content Uniformity in Over 100 Different Formula-
tions Tested. Int J Pharm Compd 24, 408-412 (2020).

Parrish, R. H. Current Trends and Emerging Priorities in
Compounded Preparations for Children. Int J Pharm Compd
22, 358-366 (2018).

Engels, M. J. et al. Standardization of compounded oral li-
quids for pediatric patients in Michigan. American Journal
of Health-System Pharmacy 73, 981-990 (2016).

Brandstrom, P. & Hansson, S. Urinary Tract Infection in Chil-
dren. Pediatr Clin North Am 69, 1099-1114 (2022).

Okarska-Napierata, M., Wasilewska, A. & Kuchar, E. Urinary
tract infection in children: Diagnosis, treatment, imaging -
Comparison of current guidelines. J Pediatr Urol 13, 567-
573 (2017).

Uhari, M. & Nuutinen, M. Epidemiology of symptomatic in-
fections of the urinary tract in children. BMJ 297, 450-452
(1988).

Shaikh, N., Morone, N. E., Bost, J. E. & Farrell, M. H. Preva-
lence of Urinary Tract Infection in Childhood. Pediatric In-
fectious Disease Journal 27, 302-308 (2008).

Arshad, M. & Seed, P. C. Urinary Tract Infections in the In-
fant. Clin Perinatol 42, 17-28 (2015).

Hoberman, A. et al. Imaging Studies after a First Febrile Uri-
nary Tract Infection in Young Children. New England Journal
of Medicine 348, 195-202 (2003).

Mattoo, T. K., Shaikh, N. & Nelson, C. P. Contemporary Ma-
nagement of Urinary Tract Infection in Children. Pediatrics
147, (2021).

FDA (U.S. Food and Drug Administration). Furadantin (nitro-
furantoin).

FDA (U.S. Food and Drug Administration). Cipro (ciprofloxa-
cin hydrochloride). www.fda.gov/medwatch.

Polonini, H. et al. Stability of Azathioprine, Clonidine Hydro-
chloride, Clopidogrel Bisulfate, Ethambutol Hydrochloride,
Griseofulvin, Hydralazine Hydrochloride, Nitrofurantoin, and
Thioguanine Oral Suspensions Compounded with SyrSpend
SF PH4 Acknowledgment. International Journal of Pharma-
ceutical Compounding vol. 24 www.|JPC.com.

Uriel, M., Gomez-Rincdn, C. & Marro, D. Stability of regularly
prescribed oral liquids formulated with SyrSpend® SF. Phar-
mazie 73, 196-201 (2018).

Leung, A. K. C., Wong, A. H. C. & Hon, K. L. Community-Ac-
quired Pneumonia in Children. Recent Pat Inflamm Allergy
Drug Discov 12, 136-144 (2018).

Rueda, Z. V. et al. Etiology and the challenge of diagnostic
testing of community-acquired pneumonia in children and
adolescents. BMC Pediatr 22, 169 (2022).

Rudan, I., Tomaskovic, L., Boschi-Pinto, C., Campbell, H. &
WHO Child Health Epidemiology Reference Group. Global
estimate of the incidence of clinical pneumonia among
children under five years of age. Bull World Health Organ
82, 895-903 (2004).

Mathers, C. et al. Levels and trends in child mortality. World
Health Organization (WHQO). (2015).

Yun, K. W., Wallihan, R., Juergensen, A., Mejias, A. & Ramilo,
0. Community-Acquired Pneumonia in Children: Myths and
Facts. Am J Perinatol 36, S54-S57 (2019).

de Benedictis, F. M. et al. Complicated pneumonia in chil-
dren. The Lancet 396, 786-798 (2020).

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7.

Eslamy, H. K. & Newman, B. Pneumonia in Normal and Im-
munocompromised Children: An Overview and Update. Ra-
diol Clin North Am 49, 895-920 (2011).

Bradley, J. S. et al. The Management of Community-Acqui-
red Pneumonia in Infants and Children Older Than 3 Mon-
ths of Age: Clinical Practice Guidelines by the Pediatric
Infectious Diseases Society and the Infectious Diseases So-
ciety of America. Clinical Infectious Diseases 53, e25-e76
(20M).

le Roux, D. M. & Zar, H. J. Community-acquired pneumonia
in children — a changing spectrum of disease. Pediatr Ra-
diol 47,1392-1398 (2017).

Gross, C. J. et al. Variation in Management and Outcomes
of Children With Complicated Pneumonia. Hosp Pediatr 11,
207-214 (2021).

Pratt, M. T. G. et al. Prevalence of respiratory viruses in
community-acquired pneumonia in children: a systematic
review and meta-analysis. Lancet Child Adolesc Health 6,
555-570 (2022).

Williams, D. J. et al. Short- vs Standard-Course Outpatient
Antibiotic Therapy for Community-Acquired Pneumonia in
Children. JAMA Pediatr 176, 253 (2022).

FDA (U.S. Food and Drug Administration). Amoxil (amoxicil-
lin) capsules, tablets, or powder for oral suspension). www.
fda.gov/medwatch.

Shenoy, E. S., Macy, E., Rowe, T. & Blumenthal, K. G. Evalua-
tion and Management of Penicillin Allergy. JAMA 321, 188
(2019).

Mansourian, M., Dijkers, E., Silva, C. C. V. & Polonini, H. C.
Compatibility of Commonly Used Active Pharmaceutical In-
gredients in a Ready-to-Use Oral Suspending Vehicle. Phar-
maceutics 15, 2388 (2023).

Johnson, M. K. Impetigo. Adv Emerg Nurs J 42, 262-269
(2020).

Galli, L. et al. Common Community-acquired Bacterial Skin
and Soft-tissue Infections in Children: an Intersociety Con-
sensus on Impetigo, Abscess, and Cellulitis Treatment. Clin
Ther 41, 532-551.e17 (2019).

Pereira, L. B. Impetigo - review. An Bras Dermatol 89, 293~
299 (2014).

Dollani, L. C. & Marathe, K. S. Impetigo/Staphylococcal
Scalded Skin Disease. Pediatr Rev 41, 210-212 (2020).

Hartman-Adams, H., Banvard, C. & Juckett, G. Impetigo: dia-
gnosis and treatment. Am Fam Physician 90, 229-35 (2014).

May, P. J. et al. Treatment, prevention and public health ma-
nagement of impetigo, scabies, crusted scabies and fungal
skin infections in endemic populations: a systematic re-
view. Tropical Medicine & International Health 24, 280-293
(2019).

Gahlawat, G. et al. Emerging Treatment Strategies for Im-
petigo in Endemic and Nonendemic Settings: A Systematic
Review. Clin Ther 43, 986-1006 (2021).

Schachner, L. A. et al. Treatment of Impetigo in the Pedia-
tric Population: Consensus and Future Directions. J Drugs
Dermatol 19, 281-290 (2020).

FDA (U.S. Food and Drug Administration). Doryx (doxycycli-
ne hyclate). www.fda.gov/medwatch.

Kovitwanichkanont, T. & Chong, A. Superficial fungal in-
fections. Aust J Gen Pract 48, 706-711 (2019).

Rowen, J. L. Mucocutaneous candidiasis. Semin Perinatol
27, 406-413 (2003).

QV

26



SyrSpend® SF | Age-appropriate personalized formulations for pediatric care Q

72.

73.
74.
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Egri, N. et al. Primary immunodeficiency and chronic muco-
cutaneous candidiasis: pathophysiological, diagnostic, and
therapeutic approaches. Allergol Immunopathol (Madr) 49,
118-127 (2021).

Millsop, J. W. & Fazel, N. Oral candidiasis. Clin Dermatol 34,
487-94 (2016).

KIRKPATRICK, C. H. Chronic mucocutaneous candidiasis.
Pediatr Infect Dis J 20, 197-206 (2001).

FDA (U.S. Food and Drug Administration). Sporanox® (itra-
conazole) Oral Solution.

Leung, A. K., Barankin, B., Lam, J. M., Leong, K. F. & Hon,
K. L. Tinea versicolor: an updated review. Drugs Context 11,
1-20 (2022).

Renati, S., Cukras, A. & Bigby, M. Pityriasis versicolor. BMJ
350, h1394-h1394 (2015).

Gupta, A. K. & Lyons, D. C. Pityriasis versicolor: an update
on pharmacological treatment options. Expert Opin Phar-
macother 15, 1707-1713 (2014).

Gupta, A. & Foley, K. Antifungal Treatment for Pityriasis Ver-
sicolor. Journal of Fungi 1, 13-29 (2015).

Leung, A. K. C.,, Hon, K. L., Leong, K. F., Barankin, B. & Lam,
J. M. Tinea Capitis: An Updated Review. Recent Pat Inflamm
Allergy Drug Discov 14, 58-68 (2020).

Vargas-Navia, N., Ayala Monroy, G. A., Franco Rua, C., Mala-
gon Caicedo, J. P. & Rojas Hernandez, J. P. [Tinea capitis in
children]. Rev Chil Pediatr 91, 773-783 (2020).

Ilkit, M. & Durdu, M. Tinea pedis: The etiology and global
epidemiology of a common fungal infection. Crit Rev Micro-
biol 41, 374-388 (2015).

Gupta, A. K., Friedlander, S. F. & Simkovich, A. J. Tinea capi-
tis: An update. Pediatr Dermatol 39, 167-172 (2022).

Ely, J. W., Rosenfeld, S. & Seabury Stone, M. Diagnosis and
management of tinea infections. Am Fam Physician 90,
702-10 (2014).

FDA (U.S. Food and Drug Administration). Lamisil (terbinafi-
ne hydroloride) tablets label. www.fda.gov/medwatch.

FDA (U.S. Food and Drug Administration). Gris-peg (GRISE-
OFULVIN ULTRAMICROSIZE) tablets.

Diseases, A. C. on |. Red Book (2018). (American Academy
of Pediatrics, 2018). doi:10.1542/9781610021470.

Brautigam, M. Terbinafine versus itraconazole: A controlled
clinical comparison in onychomycosis of the toenails. J Am
Acad Dermatol 38, S53-S56 (1998).

Lipozencic, J. et al. A randomized, double-blind, paral-
lel-group, duration-finding study of oral terbinafine and
open-label, high-dose griseofulvin in children with tinea
capitis due to Microsporum species. British Journal of Der-
matology 146, 816-823 (2002).

Gupta, A. K., Cooper, E. A. & Lynde, C. W. The efficacy and
safety of terbinafine in children. Dermatol Clin 21, 511-520
(2003).

Poddar, U. Gastroesophageal reflux disease (GERD) in chil-
dren. Paediatrics and International Child Health vol. 39 7-12
Preprint at https://doi.org/10.1080/20469047.2018.1489649
(2019).

Rosen, R. et al. Pediatric Gastroesophageal Reflux Clinical
Practice Guidelines: Joint Recommendations of the North
American Society for Pediatric Gastroenterology, Hepato-
logy, and Nutrition and the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition. J Pediatr Ga-
stroenterol Nutr 66, 516-554 (2018).

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

10.

m.

n2.

Singendonk, M. et al. Prevalence of Gastroesophageal
Reflux Disease Symptoms in Infants and Children: A Sy-
stematic Review. J Pediatr Gastroenterol Nutr 68, 811-817
(2019).

Martigne, L. et al. Prevalence and management of gastroe-
sophageal reflux disease in children and adolescents: a na-
tionwide cross-sectional observational study. Eur J Pediatr
171, 1767-1773 (2012).

Mousa, H. & Hassan, M. Gastroesophageal Reflux Disease.
Pediatr Clin North Am 64, 487-505 (2017).

Lightdale, J. R. et al. Gastroesophageal Reflux: Management
Guidance for the Pediatrician. Pediatrics 131, €1684-e1695
(2013).

Carroll, M. W. & Jacobson, K. Gastroesophageal Reflux Dise-
ase in Children and Adolescents. Pediatric Drugs 14, 79-89
(2012).

Michail, S. Gastroesophageal Reflux. Pediatr Rev 28, 101-110
(2007).

Gibbons, T. E. & Gold, B. D. The Use of Proton Pump Inhibi-
tors in Children. Pediatric Drugs 5, 25-40 (2003).

Zhao, J. et al. Pharmacokinetic properties of esomeprazole
in children aged 1 to 11 years with symptoms of gastroe-
sophageal reflux disease: A randomized, open-label study.
Clin Ther 28, 1868-1876 (2006).

Bestebreurtje, P. et al. Rectal Omeprazole in Infants With
Gastroesophageal Reflux Disease: A Randomized Pilot Trial.
Eur J Drug Metab Pharmacokinet 45, 635-643 (2020).

Polonini, H. C. et al. Compatibility of proton pump inhibitors
in a preservative-free suspending vehicle. European Journal
of Hospital Pharmacy 25, 150-156 (2018).

Rosen, M. J., Dhawan, A. & Saeed, S. A. Inflammatory bowel
disease in children and adolescents. JAMA Pediatrics vol.
169 1053-1060 Preprint at https://doi.org/10.1001/jamape-
diatrics.2015.1982 (2015).

Abramson, O. et al. Incidence, Prevalence, and Time Trends
of Pediatric Inflammatory Bowel Disease in Northern Cali-
fornia, 1996 to 2006. J Pediatr 157, 233-239.e1 (2010).

Khor, B., Gardet, A. & Xavier, R. J. Genetics and pathoge-
nesis of inflammatory bowel disease. Nature 474, 307-317
(201).

Griffiths, A. M. Specificities of inflammatory bowel disease
in childhood. Best Pract Res Clin Gastroenterol 18, 509-523
(2004).

Okamoto, N. et al. Clinical practice guidance for juvenile
idiopathic arthritis (JIA) 2018. Mod Rheumatol 29, 41-59
(2019).

Crayne, C. B. & Beukelman, T. Juvenile Idiopathic Arthritis.
Pediatr Clin North Am 65, 657-674 (2018).

McCurdy, D. & Parsa, M. F. Updates in Juvenile Idiopathic
Arthritis. Adv Pediatr 68, 143-170 (2021).

Zaripova, L. N. et al. Juvenile idiopathic arthritis: from ae-
tiopathogenesis to therapeutic approaches. Pediatric Rheu-
matology 19, 135 (2021).

Glerup, M. et al. Long-Term Outcomes in Juvenile Idiopathic
Arthritis: Eighteen Years of Follow-Up in the Population-Ba-
sed Nordic Juvenile Idiopathic Arthritis Cohort. Arthritis
Care Res (Hoboken) 72, 507-516 (2020).

Arnstad, E. D. et al. Early Self-Reported Pain in Juvenile Idio-
pathic Arthritis as Related to Long-Term Outcomes: Results
From the Nordic Juvenile Idiopathic Arthritis Cohort Study.
Arthritis Care Res (Hoboken) 71, 961-969 (2019).

Q
<<



SyrSpend® SF | Age-appropriate personalized formulations for pediatric care

13.

4.

5.

1e.

n7.

8.

9.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131

Lee, J. J. Y. & Schneider, R. Systemic Juvenile Idiopathic Ar-
thritis. Pediatr Clin North Am 65, 691-709 (2018).

Sen, E. S. & Ramanan, A. V. Juvenile idiopathic arthritis-as-
sociated uveitis. Clinical Immunology 211, 108322 (2020).

Onel, K., Rumsey, D. G. & Shenoi, S. Juvenile Idiopathic
Arthritis Treatment Updates. Rheumatic Disease Clinics of
North America 47, 545-563 (2021).

Glerup, M., Herlin, T. & Twilt, M. Clinical Outcome and Long-
term Remission in JIA. Curr Rheumatol Rep 19, 75 (2017).

Davies, R. et al. Treatment prescribing patterns in patients
with juvenile idiopathic arthritis (JIA): Analysis from the UK
Childhood Arthritis Prospective Study (CAPS). Semin Arthri-
tis Rheum 46, 190-195 (2016).

FDA (U.S. Food and Drug Administration). Celebrex (cele-
coxib). www.fda.gov/medwatch.

Sugiura, K., Sugiura, M., Kawabe, Y. & Itoh, A. Delayed-type
hypersensitivity reactions due to sodium lauryl sulphate in
omeprazole. Journal of the European Academy of Dermato-
logy and Venereology 23, 610-611 (2009).

Coss, S. L. et al. The complement system and human au-
toimmune diseases. J Autoimmun 137, 102979 (2023).

Hedrich, C. M., Smith, E. M. D. & Beresford, M. W. Juveni-
le-onset systemic lupus erythematosus (jSLE) - Pathophy-
siological concepts and treatment options. Best Pract Res
Clin Rheumatol 31, 488-504 (2017).

Charras, A., Smith, E. & Hedrich, C. M. Systemic Lupus
Erythematosus in Children and Young People. Curr Rheu-
matol Rep 23, 20 (2021).

Tarvin, S. E. & O'Neil, K. M. Systemic Lupus Erythematosus,
Sjogren Syndrome, and Mixed Connective Tissue Disease
in Children and Adolescents. Pediatr Clin North Am 65, 711-
737 (2018).

Natoli, V., Charras, A., Hahn, G. & Hedrich, C. M. Neurop-
sychiatric involvement in juvenile-onset systemic lupus
erythematosus (jSLE). Mol Cell Pediatr 10, 5 (2023).

Smith, E. M. D., Lythgoe, H., Midgley, A., Beresford, M. W. &
Hedrich, C. M. Juvenile-onset systemic lupus erythemato-
sus: Update on clinical presentation, pathophysiology and
treatment options. Clin Immunol 209, 108274 (2019).

Dammacco, R. Systemic lupus erythematosus and ocular
involvement: an overview. Clin Exp Med 18, 135-149 (2018).

Chang, L.-S. et al. Diagnostic accuracy of the American
College of Rheumatology-1997, the Systemic Lupus Inter-
national Collaborating Clinics-2012, and the European Lea-
gue Against Rheumatism-2019 criteria for juvenile systemic
lupus erythematosus: A systematic review and network me-
ta-analysis. Autoimmun Rev 21, 103144 (2022).

Massias, J. S. et al. Clinical and laboratory characteristics
in juvenile-onset systemic lupus erythematosus across age
groups. Lupus 29, 474-481 (2020).

Labouret, M. et al. Juvenile Neuropsychiatric Systemic
Lupus Erythematosus: Identification of Novel Central Neu-
roinflammation Biomarkers. J Clin Immunol 43, 615-624
(2023).

Gheet, F. S., Dawoud, H. E.-S., EI-Shahaby, W. A., Elrifaey, S.
M. & Abdelnabi, H. H. Hydroxychloroquine in children with
proliferative lupus nephritis: a randomized clinical trial. Eur
J Pediatr 182, 1685-1695 (2023).

FDA (U.S. Food and Drug Administration). Orapred odt (pre-
dnisolone sodium phosphate orally disintegrating tablets).
www.fda.gov/medwatch.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

FDA (U.S. Food and Drug Administration). PLAQUENIL (hy-
droxychloroquine sulfate) Label.

Geiger, C. M., Sorenson, B. & Whaley, P. Stability Asses-
sment of 10 Active Pharmaceutical Ingredients Compoun-
ded in SyrSpend SF. Int J Pharm Compd 19, 420-7 (2015).

Giussani, G., Franchi, C., Messina, P., Nobili, A. & Beghi, E.
Prevalence and incidence of epilepsy in a well defined po-
pulation of Northern Italy. Epilepsia 55, 1526-1533 (2014).

Thijs, R. D., Surges, R., O'Brien, T. J. & Sander, J. W. Epilepsy
in adults. The Lancet 393, 689-701 (2019).

Fisher, R. S. et al. ILAE Official Report: A practical clinical
definition of epilepsy. Epilepsia 55, 475-482 (2014).

Trinka, E. & Kélvidinen, R. 25 years of advances in the de-
finition, classification and treatment of status epilepticus.
Seizure 44, 65-73 (2017).

Lv, R.-J., Wang, Q., Cui, T., Zhu, F. & Shao, X.-Q. Status epi-
lepticus-related etiology, incidence and mortality: A me-
ta-analysis. Epilepsy Res 136, 12-17 (2017).

Scheffer, I. E. et al. Classification of the epilepsies: New con-
cepts for discussion and debate—Special report of the ILAE
Classification Task Force of the Commission for Classifica-
tion and Terminology. Epilepsia Open 1, 37-44 (2016).

Minardi, C. et al. Epilepsy in Children: From Diagnosis to Tre-
atment with Focus on Emergency. J Clin Med 8, 39 (2019).

Manford, M. Recent advances in epilepsy. J Neurol 264,
1811-1824 (2017).

Beghi, E., Giussani, G. & Sander, J. W. The natural history
and prognosis of epilepsy. Epileptic Disorders 17, 243-253
(2015).

European Medicines Agency. Committee for Human Medlici-
nal Products (CHMP): Propylene glycol used as an excipient.
www.ema.europa.eu/contact (2017).

FDA (U.S. Food and Drug Administration). Lamictal (lamotri-
gine). www.fda.gov/medwatch.

FDA (U.S. Food and Drug Administration). Klonopin (clona-
zepam).

Wolraich, M. L. et al. Clinical Practice Guideline for the
Diagnosis, Evaluation, and Treatment of Attention-Deficit/
Hyperactivity Disorder in Children and Adolescents. Pedia-
trics 144, (2019).

Dalrymple, R. A., McKenna Maxwell, L., Russell, S. & Duthie,
J. NICE guideline review: Attention deficit hyperactivity di-
sorder: diagnosis and management (NG87). Arch Dis Child
Educ Pract Ed 105, 289-293 (2020).

Drechsler, R. et al. ADHD: Current Concepts and Treatments
in Children and Adolescents. Neuropediatrics 51, 315-335
(2020).

Sharma, A. & Couture, J. A Review of the Pathophysiology,
Etiology, and Treatment of Attention-Deficit Hyperactivity
Disorder (ADHD). Annals of Pharmacotherapy 48, 209-225
(2014).

Felt, B. T., Biermann, B., Christner, J. G., Kochhar, P. & Har-
rison, R. Van. Diagnosis and management of ADHD in chil-
dren. Am Fam Physician 90, 456-64 (2014).

Nazarova, V. A., Sokolov, A. V., Chubarev, V. N., Tarasov,
V. V. & Schi6th, H. B. Treatment of ADHD: Drugs, psycho-
logical therapies, devices, complementary and alternative
methods as well as the trends in clinical trials. Front Phar-
macol 13, (2022).

Cortese, S. et al. Comparative efficacy and tolerability of
medications for attention-deficit hyperactivity disorder in
children, adolescents, and adults: a systematic review and
network meta-analysis. Lancet Psychiatry 5, 727-738 (2018).

QV

28



SyrSpend® SF | Age-appropriate personalized formulations for pediatric care Q

153. Mechler, K., Banaschewski, T., Hohmann, S. & Hage, A. Evi- 172. Patton, G. C. & Viner, R. Pubertal transitions in health. The
dence-based pharmacological treatment options for ADHD Lancet 369, 1130-1139 (2007).
|(r21(;:2h2||)dren and adolescents. Pharmacol Ther 230, 107940 173. Oldehinkel, A. J. & Ormel, J. A longitudinal perspective on

’ childhood adversities and onset risk of various psychiatric

154.  FDA (U.S. Food and Drug Administration). Kapvay (clonidine disorders. Eur Child Adolesc Psychiatry 24, 641-650 (2015).
hydrochlorid tended-rel tablets, oral. fda. ) .
rri/e(;a/c;t:f:’ e) extended-release tablets, oral. www.fda.gov/ 174. Thapar, A., Collishaw, S., Pine, D. S. & Thapar, A. K. Depres-

’ sion in adolescence. The Lancet 379, 1056-1067 (2012).

155.  Szuhany, K. L. & Simon, N. M. Anxiety Disorders. JAMA 328, -

2431 (2022). 175.  Yap, M. B. H., Pilkington, P. D., Ryan, S. M. & Jorm, A. F. Pa-
rental factors associated with depression and anxiety in

156. Solmi, M. et al. Age at onset of menta‘l disqrde@ worIdwi‘de: young people: A systematic review and meta-analysis. J Af-
large-scale meta-analysis of 192 epidemiological studies. fect Disord 156, 8-23 (2014).

Molecular Psychiatry vol. 27 281-295 Preprint at https://doi. .
0rg/10.1038/s41380-021-01161-7 (2022). 176. Kidger, J., Arayg, R., Donovan, J. & Guqnell, D. The Effect of
. the School Environment on the Emotional Health of Ado-

157.  Uhlhaas, PJ et al. Towards a youth mental heal_th paradlgm: lescents: A Systematic Review. Pediatrics 129, 925-949
a perspective and roadmap. Molecular Psychiatry Preprint (2012).
at https://doi.org/10.1038/s41380-023-02202-z (2023). | b and

X . 177.  Stirling, K., Toumbourou, J. W. & Rowland, B. Community

158. gcr)%sgeémlse & Stein, M. B. Anxiety. The Lancet 388, 3048~ factors influencing child and adolescent depression: A sy-

( )- stematic review and meta-analysis. Australian & New Zea-

159. Muris, P., Merckelbach, H., Gadet, B. & Moulaert, V. Fe- land Journal of Psychiatry 49, 869-886 (2015).
ars, Worries, and Scary Dreams in 4- to 12-Year-Old Chil- 178. Forman-Hoffman, V. et al. Screening for Major Depressive
dren:Their Content, Developmental Pattern, and Origins. J : . o . .

; . Disorder in Children and Adolescents: A Systematic Review
Clin Child Psychol 29, 43-52 (2000). for the U.S. Preventive Services Task Force. Ann Intern Med

160. World Health Organization. The ICD-10 classification of men- 164, 342 (2016).
tal and behavioural disorders: clinical descriptions and dia- ) .

- I i : 179. Rohde, P., Lewinsohn, P. M., Klein, D. N., Seeley, J. R. & Gau
t del . https: .who.int/handle/10665/37958 r ’ ! ’ . . .
?13332;0 guidelines. https://iris who.int/handle/ / J. M. Key Characteristics of Major Depressive Disorder Oc-
’ curring in Childhood, Adolescence, Emerging Adulthood,

161. Goodwin, G. M. & Stein, D. J. Generalised Anxiety Disorder and Adulthood. Clinical Psychological Science 1, 41-53
and Depression: Contemporary Treatment Approaches. (2013).

Advances in Therapy vol. 38 45-51 Preprint at https://doi. . . .
0rg/10.1007/512325-021-01859-8 (2021). 180. Clayborne, Z. M.,. Varin, M. & Colman, I. §ystemat|c Review
and Meta-Analysis: Adolescent Depression and Long-Term

162.  Patel, D. R, Feucht, C., Brown, K. & Ramsay, J. Pharmaco- Psychosocial Outcomes. J Am Acad Child Adolesc Psychia-
logical treatment of anxiety disorders in children and ado- _

, . ‘ try 58, 72-79 (2019).
lescents: a review for practitioners. Transl Pediatr 7, 23-55
(2018). 181.  Viswanathan, M., Kennedy, S. M., McKeeman, J., Christian,
. R. & et. al. Treatment of Depression in Children and Adole-
163.  Strawn, J.R., Welge, J. A., Wehry, A. M., Keeshin, B. & Rynn, scents: A Systematic Review. (Agency for Healthcare Rese-
M. A. Efficacy and tolerability of antidepressants in pedia- -
A . ! ) N arch and Quality, 2020).
tric anxiety disorders: a systematic review and meta-analy-
sis. Depress Anxiety 32, 149-157 (2015). 182. Zhou, X. et al. Comparative efficacy and acceptability of an-
. ) . tidepressants, psychotherapies, and their combination for

164. FDA (U.S. Fpod and Drug Administration). Prozac (fluoxetine acute treatment of children and adolescents with depres-
hydrochloride) capsules label. www.fda.gov/medwatch. sive disorder: a systematic review and network meta-analy-

165. FDA( U.S. Food and Drug Administration). Zoloft (sertraline sis. Lancet Psychiatry 7, 581-601 (2020).
hydrochloride). www.fda.gov/medwatch. 183. Kaplan, J. A. Leukemia in Children. Pediatr Rev 40, 319-331

166. Polonini, H. C., Loures, S., de Araujo, E. P., Brandéo, M. A. (2019).

F. & Ferreira, A. O. Stability of Allopurinol, Amitriptyline ) . . )
Hydrochloride, Carbamazepine, Domperidone, Isoniazid, 184. gthella(;ova—Fouc;g(r)HEig't al. Intelmgtlorz)al '”g'der.‘ce of C:I'I_
Ketoconazole, Lisinopril, Naproxen, Paracetamol (Acetami- 00 cancelr, ~10: a population-based registry study.
nophen), and Sertraline Hydrochloride in SyrSpend SF PH4 Lancet Oncol 18, 719-731 (2017).

Oral Suspensions. Int J Pharm Compd 20, 426-434 (2016). 185. Bhojwani, D., Yang, J. J. & Pui, C.-H. Biology of Childhood

167. Otte, C. et al. Major depressive disorder. Nat Rev Dis Primers Acute Lymphoblastic Leukemia. Pediatr Clin North Am 62,
2, 16065 (2016). 47-60 (2015).

168. Colasanto, M., Madigan, S. & Korczak, D. J. Depression and 186. Clarke, R.T. et al. Clinical presentation of childhood leukae-
inflammation among children and adolescents: A meta-a- mia: a systematic review and meta-analysis. Arch Dis Child
nalysis. J Affect Disord 277, 940-948 (2020). 101, 894-901 (2016).

169. Beck, A. et al. Screening for depression in children and ado- 187.  Mejia-Arangure, J. M., McNally, R. J. Q. & Pombo-de-Oliveira,
lescents: a protocol for a Systematic review update. Syst M. S. Editorial: Prevention in Acute Leukemias in Children.
Rev 10, 24 (2021). Front Public Health 9, (2021).

170. Costello, E. J., Copeland, W. & Angold, A. Trends in psycho- 188. Brayley, J., Stanton, L. K., Jenner, L. & Paul, S. P. Recognition
pathology across the adolescent years: What changes and management of leukaemia in children. British Journal of
when children become adolescents, and when adolescents Nursing 28, 985-992 (2019).

22010(?1]; e;g;gsééc;%mal of Child Psychology and Psychiatry 189. Athale, U. et al. Management of chronic myeloid leukemia in
' - ’ children and adolescents: Recommendations from the Chil-

171.  Eiland, L. & Romeo, R. D. Stress and the developing adole- dren’s Oncology Group CML Working Group. Pediatr Blood
scent brain. Neuroscience 249, 162-171 (2013). Cancer 66, (2019).

#:Fagron Q

gron I\



D SyrSpend®SF | Age-appropriate personalized formulations for pediatric care

190.

191.

192.

1983.

194.

195.

FDA (U.S. Food and Drug Administration). Purixan® (mercap-
topurine) oral suspension. www.fda.gov/medwatch.

FDA (U.S. Food and Drug Administration). Xatmep (metho-
trexate) oral solution. www.fda.gov/medwatch.

Sanchez-Pérez, J., Ballesteros Diez, M., Alonso Pérez, A.,
Delgado Jiménez, Y. & Garcia Diez. Allergic and systemic
contact dermatitis to methylparaben. Contact Dermatitis
54, 117-118 (2006).

Hagman, J. H., Ginebri, A., Piemonte, P. & Frascione, P. Acu-
te Papulopustular Rosacea-like Eruption from Oral Para-
bens. Acta Derm Venereol 88, 272-273 (2008).

Polonini, H. et al. Compatibility of Baclofen, Carvedilol,
Hydrochlorothiazide, Mercaptopurine, Methadone Hydro-
chloride, Oseltamivir Phosphate, Phenobarbital, Propra-
nolol Hydrochloride, Pyrazinamide, Sotalol Hydrochloride,
Spironolactone, Tacrolimus Monohydrate, Ursodeoxycholic
Acid, and Vancomycin Hydrochloride Oral Suspensions
Compounded with SyrSpend SF pH4. Int J Pharm Compd
22, 516-526 (2018).

Polonini, H. C., Silva, S. L., de Almeida, T. R., Brandéo, M. A.
F. & Ferreira, A. O. Compatibility of caffeine, carvedilol, clo-
mipramine hydrochloride, folic acid, hydrochlorothiazide,
loperamide hydrochloride, methotrexate, nadolol, naltrexo-
ne hydrochloride and pentoxifylline in SyrSpend SF PH4
oral suspensions. European Journal of Hospital Pharmacy
23, 352-358 (2016).

196.

197.

198.

199.

200.

201.

202.

203.

204.

Shobeiri, P. et al. The Epidemiology of Brain and Spinal Cord
Tumors. in 19-39 (2023). doi:10.1007/978-3-031-14732-6_2.

Tailor, J. & Jackson, E. M. Brain and Spinal Cord Tumors in
Children. Pediatr Clin North Am 68, 811-824 (2021).

Furtado, A. D., Panigrahy, A. & Fitz, C. R. CNS and spinal tu-
mors. in 1139-1158 (2016). doi:10.1016/B978-0-444-53486-
6.00059-4.

Lampros, M. & Alexiou, G. A. Brain and Spinal Cord Tumors
of Embryonic Origin. in 405-420 (2023). doi:10.1007/978-3-
031-23705-8_15.

Ruda, R., Bruno, F., Pellerino, A. & Soffietti, R. Ependymoma:
Evaluation and Management Updates. Curr Oncol Rep 24,
985-993 (2022).

Park, S.-H. The Role of Epigenetics in Brain and Spinal Cord
Tumors. in 119-136 (2023). doi:10.1007/978-3-031-14732-
6_8.

Louis, D. N. et al. The 2021 WHO Classification of Tumors of
the Central Nervous System: a summary. Neuro Oncol 23,
1231-1251 (2021).

Gritsch, S., Batchelor, T. T. & Gonzalez Castro, L. N. Diagno-
stic, therapeutic, and prognostic implications of the 2021
World Health Organization classification of tumors of the
central nervous system. Cancer 128, 47-58 (2022).

FDA (U.S. Food and Drug Administration). Gleostine (lomu-
stine) capsules. www.fda.gov/medwatch.

QV

30






Together
we create the future

of personalizing medicine.

Fagron BV eoeo
Fascinatio Boulevard 350 T+3188 3311288 : : : Fq g ro n

3065 WB Rotterdam F+3188 3311210 personalizing
The Netherlands www.fagron.com medicine



