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Abstract

Background: Despite scientific advances, the management of procedural pain in neonates remains suboptimal. Applying adequate
therapy to control pain during the neonatal period is a moral and ethical act. In recent decades, ample evidence has accumulated
regarding the risks, associated with both untreated pain and the use of more aggressive analgesic therapy. Thus, the emphasis in neo-
natal clinical practice is on non-aggressive pain management techniques, including non-pharmacological methods, such as glucose
and homeopathic agents. The efficacy and safety of homeopathic agents for reducing procedural pain in neonates is the subject of
the present study.

Materials and methods: Healthy full-term newborn babies with an average age of 72-84 hours were included. They were divided
into three study groups: group (A) - without analgesia, (n = 67), group (B) - analgesic with Arnica D30 (n = 57) and group (C) -
analgesic with Sol.Glucose 25% (n = 40). The severity of the pain was assessed using the multimodal - Neonatal Infant Pain Scale
(NIPS) and the unimodal - Neonatal Facial Coding System (NFCS) scale. Assessments were done 30s before, 30 seconds after, and 5
minutes after the painful stimulus caused by the heel prick. Heart rate, transcutaneous oxygen saturation, respiratory rate and blood
pressure were examined at the same intervals. The results obtained were processed statistically by descriptive analysis and ANOVA
at a significance level of p < 0.05.

Results: Five minutes after heel prick both scales showed a score near 3, i.e. no significant pain, and statistically significant lower
score in those given Arnica D30, compared to those who received Sol.Glucose 25% (p < 0.05). When monitoring the physiological
indicators, we found a significant increase in the heart rate 30 seconds after the procedure between group B and C. Five minutes
after the heel prick we recorded significantly values of respiratory rate and systolic blood pressure in all three groups compared to
accounted for pre-procedural values.

Conclusion: Arnica D30 has better analgesic effects compared to Sol.Glucose 25% for newborn babies after heel prick tests.
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Introduction

In recent years, much has been discussed around the di-
agnosis and methods to control pain in newborn babies.
The daily care of newborns, as well as diagnostic and treat-
ment activities, are the cause of discomfort, stress and
pain to varying degrees. Heel pricking is considered to be
the third most intensive pain procedure in intensive care
units and represents 79.2% of all painful manipulations
performed without analgesia (Shen and Chaar 2015). Pro-
cedural pain occurs when the integrity of the skin or tissue
is damaged by diagnostic or therapeutic manipulations
(Anand 2017). Most common in the neonatal period are
venipuncture, muscle injections, endotracheal intubation,
eye examination, lumbar puncture, blood collection from
the heel and others. Prevention and treatment of pain
in neonates are important because exposure to repeat-
ed painful stimuli early in life has immediate short-term
and long-term adverse effects, including irritability, dis-
turbed sleep-wake state, ventilation-perfusion mismatch,
increased oxygen consumption and impaired nutritional
intake (Hall and Anand 2014).

Numerous studies have documented neonatal re-
sponses to pain, which include autonomic (eg, increases
in heart rate, blood pressure), hormonal (eg, cortisol
and catecholamine responses), and behavioral changes
(eg, facial grimace). These responses form the basis of
the many pain assessment tools used to evaluate acute
pain in the neonate. Physiologic parameters include
changes in heart rate, respiratory rate, blood pressure,
vagal tone, heart rate variability, breathing pattern, oxy-
gen saturation, in-tracranial pressure, palmar sweating,
skin color, or pupillary size. Behavioral responses in-
clude crying patterns, acoustic features of infant crying,
facial expressions, hand and body movements, muscle
tone, sleep patterns, behavioral state changes, and con-
solability (Roué 2024). Sol.Glucose 25% has been estab-
lished as a non-pharmacological method of analgesia in
many studies.

The use of homeopathic remedies with Arnica mon-
tana and Hypericum perforatum in women in labor and
newborns after traumatic childbirth, burns or other in-
juries (venipuncture) with varying degrees of pain gave
us the idea that their use as non-pharmacological agent
for procedural pain could be relevant, as there was data
that it improved the physical and mental recovery of
the body (Jones and Kassityn 2001; Burgari 2002). The
use of Arnica Montana is based on its composition:
lactones (analgesic, anti-inflammatory, antiecchymot-
ic effect), phenols (antibacterial action), flavanoids
(venous tropism) (Burgari 2002). The basis of the ho-
meopathic product Arnica D30 is Arnica Montana, so
that Arnica D30’s ability to manage procedural pain in
neonates could be a new alternative for pain relief in
clinical practice. In vitro studies show that the most
active components of Arnica, as well as other prepa-
rations from the Asteraceae family, are helenalin and

the secuterpene lactones - 1la,13-dihydrohelenalin
and hamisonolide (Iannitti et al. 2016). First Lyss et al.
found that helenalin inhibits the transcription nuclear
factor, factor kappa B (NF-kB) by altering and stabi-liz-
ing the NF-kB/inhibitor of kappa B (I kappa B) com-
plex in T cells, B cells and epithe-lial cells and abolishes
kappa gene expression. This is one of the earliest pieces
of evidence of Arnica’s anti-inflammatory properties.
A later study showed that helenalin could inhibit hu-
man neutrophil migration, chemotaxis, 5-lipoxygen-
ase activity, and leukotriene C4 synthetase. It leads to
reduced expression of the cell surface receptors CD25,
CD28, CD27 and CD120b, which play a key role in the
activation of NF-kB in T cells. This supports the mech-
anism proposed by Lyss in 1997 (Iannitti et al. 2016;
Olioso et al. 2016). NF-kB activation is associated with
the induction of pain and inflammation, characterized
by the release of proinflammatory cytokines (tumor ne-
crosis factor-alpha [TNF-a] and interleu-kin-1beta [IL-
1b] and local leukocyte recruitment (Kawakami et al.
2011). the analgesic effect of Arnica D30(Petleshkova
et al. 2019) We decided to compare the analgesic effect
of Arnica D30(Petleshkova et al. 2019) with the proven
non-pharmacological method for the treatment of neo-
natal pain Sol.Glucose 25%.

The aim of the study is to determine and compare the
analgesic effect of both agents Arnica D30 and Sol.Glucose
25% on procedural pain induced by heel prick, evaluating
by the Neonatal Infant Pain Scale (NIPS) and the Neona-
tal Facial Coding System (NFCS) and dynamic changes of
physiological indicators - pain markers.

Materials and methods

A prospective study on healthy, full-term newborns (n
= 164) in the Obstetrics and Gynecology Clinic, Neo-
natology Department of the “St. Georgi” - the city of
Plovdiv for the period from 07.10.2016 to 15.04.2017,
at an average age of 72-84 hours. Our study was based
on CONSORT guideline. The full-term newborns were
divided into three groups: control group A - without
analgesia (n = 67), B receiving Arnica D30 (n = 57),
and C with Sol.Glucose 25% (n = 40). The study group
had birth weight 3261.60 g + 205.35, and no evidence
of perinatal asphyxia. 68 (41.47%) of the study group
had a normal birth, 91 (55.49%) by caesarean section,
4 (2.44%) by vacuum extractor and 1 (0.60%) using
forceps. Procedural pain was induced in each newborn
during the national neonatal screening for phenylke-
tonuria, congenital hypothyroidism and congenital ad-
renal hyperplasia between the 72" and 84™ hour after
birth by a single puncture of the heel on the latero- or
postero-medial surface with a medical needle Ne20.
The procedure is carried out when the baby is calm
and about 40 minutes after feeding. The severity of the
procedural pain was assessed by Neonatal Infant Pain
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Scale (NIPS) and the Neonatal Facial Coding System
(NECS) using video surveillance before, during and af-
ter the procedure. Analysis of the videos was performed
by two independent neonatologist surveyors, trained to
use the relevant pain assessment scales. In cases of dis-
crepancy in the values of the evaluation score up to 2,
arbitration was carried out by a third neonatologist - an
expert on the indicated scales, and his assessment was
accepted as final. Patients with a difference of more than
2 points were excluded from the study. Heart rate, respi-
ratory rate, arterial blood pressure and transcutaneous
saturation (tSpO,) were also monitored with a Biocare
iM/2014 monitor. Results were taken 30 seconds be-
fore the heal prick test, 30 seconds and 5 min after, as
well as in the interval 12-24 h after procedural pain. In
Group B neonates, Arnica D30 is administered orally as
an individual solution of three pills in sterile water for
analgesia. Each intake was 1 ml. The first reception is
2 hours before, the second immediately after the prick
test, and the third in the interval 12-24 hours after the
procedure, i.e. - a total of 3 x 1 ml per os. For newborns
of group C, the analgesia was performed by Sol.Glucose
25% 2 ml per os 2 min before the heel prick.

According to the international consensus for the as-
sessment of neonatal pain, two of the most frequently
applied scales in term and preterm newborns are: Neona-
tal Infant Pain Scale (NIPS) and Neonatal Facial Coding
System (NFCS). The multimodal NIPS is used to assess
pain in preterm and term neonates (Lawrence et al. 1993).
It includes one physiological/breathing pattern/ and five
behavioral reactions: facial expression; cry; arms; legs; and
state of arousal (da Paixdo Freitas et al. 2018). The items
are rated 0 or 1. Only the crying factor is rated 0, 1 or 2.
The sum of the items is referred to as an evaluation score
and gives a quantitative assessment of the presence and
severity of pain. The inventors of the scale and other au-
thors accept the presence of pain at a score > 4 (de Cassia
Pinheiro da Motta et al. 2015; Bernardo et al. 2019). Inde-
pendently, the minimum score is 0 points, and the maxi-
mum is 7 points.

The unimodal NFCS was created in 1987 by Grunau
et al. and has later undergone various modifications
(Grunau and Craig 1987). Mimic changes for pain assess-
ment in full-term and premature newborns in the origi-
nal scale are as follows: 1. Brow bulge; 2. Eyes squeeze; 3.
Nasolabial furrow; 4. Open lips; 5. Taut tongue; 6. Tongue
sticking out; 7. Chin quiver; 8. Stretched mouth: 8.1 Hor-
izontal mouth, 8.2 Vertical mouth, 8.3 Oo-shaped mouth.
The evaluation is rated 0 or 1 according to the presence
or absence of the corresponding indicator. When using
the NFCS an optimal score of 8 is accepted, and pain is
reported at > 3 (Grunau and Craig 1990; Hardeep and
Gaurav 2019).

Based on literature data, we accepted the following: ab-
sent pain when score is less than 4 according to NIPS or
less than 3 according to NFCS; pain when NIPS score was
> 4, and NFCS score was 23; and very severe pain - when

score is above 6 in NIPS and above 7 in NFCS , with a
maximum score 7 in the NIPS, and 8 in the NFCS (Sposito
2017; da Paixdo Freitas et al. 2018; Roué et al. 2018; Hard-
eep and Gaurav 2019).

Inclusion and exclusion criteria for par-
ticipants in the study

Inclusion criteria: full-term newborns - 37-41 GA with
+ 6 days (chronological gestational age); without primary
resuscitation (optimal Apgar score at the 1* and 5" minute
of birth); normal postpartum adaptation; no abnormali-
ties in muscle tone, reflexes, and motor activity assessed
by clinical examination prior to initiation of screening; no
drug therapy; written informed consent from the mother
for participation in the study.

Exclusion criteria: abnormal body temperature mea-
sured axillary for 5 min /normal for the newborn: 36.1-
37.5 °C (Rennie and Kendall 2013); respiratory failure
- thythmic breathing disorders, apnea > 20 sec.; cardio-
circulatory disorders — bradycardia, tachycardia, rhythm
changes, episodes of oxygen de-saturation, heart failure;
early jaundice until the 24™ hour; hepatosplenomegaly -
liver size > 1.5-2 cm and spleen > 0.5 cm, palpated below
the edge of the costal arch; omphalitis; impaired enteral
tole-rance; hemorrhagic syndrome — hematemesis, rectal
bleeding, melena, bleeding from the navel and puncture
sites; skin changes — pustular rash, petechiae; fever capil-
lary refill time > 3s.; abnormal values from the reference
ranges of paraclinical parameters (Rennie and Kendall
2013); seizures or seizure equivalent; microbiological iso-
lates from ear discharge and stomach aspirate, examined
up to the 6™ hour after birth; crying and increased mo-
tor activity of the newborn before starting the procedure;
technical problems while shooting a video clip; difference
(over 2 points) in the pain score between surveyors assess-
ing the pain.

Statistical methods

Results are presented as the mean value, standard devi-
ation, and standard error for continuous variables while
for categorical variables as the whole numbers (N). An
Analysis of Variance (ANOVA) test was used to determine
whether there was a statistically significant difference be-
tween the means of three independent groups. To find out
exactly which groups differed from each other, a post hoc
test (also known as a multiple comparison test) was also
conducted, which allowed us to examine the difference
between means. Data were statistically analyzed using
IBM SPSS software, version 27.0. Statistical significance
was set at p < 0.05.

This work was carried out in accordance with the Code
of Ethics of the World Medical Association (Declaration of
Helsinki) for experiments involving human subjects. The
study was approved by the Scientific Ethics Committee of
Medical University-Plovdiv - No P-7326/ 5.10.2016 year.
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Approved and signed by the .
p . Dropped out with
mothers information consent .
a difference of
Dropped out due to N=183 more than 2 in the
technical issues with the Sualateriscorcs
video N=15 \ N=4
/ Final number of
participants in the study
Non-
anesthetised N=164
N=6
Arnica D30
Sol.Glucosae 25% W=D
N=4
Non-anesthetised Sol.Glucosae 25% Arnica D30
N=67 N=40 N=57
Evaluation of pain with Follow-up of: heart rate,
NIPS and NFCS before respiratory rate, tSpO,
procedural pain and BP before
procedural pain
\ Procedural pain
Pain assessment with NIPS and Follow-up: heart rate,
NFCS at 30" sec. after respiratory rate, tSpO, at 30"
procedural pain sec. after procedural pain
Follow-up: heart rate,
Assessment of pain with NIPS respiratory rate, tSpO2 and BP
and NFCS at 5™ minutes after at 5™ minutes after procedural
procedural pain Follow-up: heart rate, pain
respiratory rate, tSpO, and
BP between 12 and 24
hours after the procedural
pain
Figure 1. Study design.
Results At the 5™ minute, a lower score of both scales was re-

ported in the newborns with Arnica D30 compared to

Before the procedure there were no statistically significant ~ those who received Sol.Glucose 25%. In both groups, the
differences between the groups, assessed with both scales  overall score corresponded to no pain. Statistically signif-
(Table 1). All infants demonstrated pain at the 30" sec fol-  icant differences in total evaluations of NIPS and NFCS
lowing the procedure without any significant differences  were registered (Tables 2, 3).

between three groups.

Table 1. General assessment on the pain scales before and after the 30" sec. after the procedure.

Pain rating scales Groups before the procedure ~ SD F Sig.level at the30"sec.  SD F p-value
NIPS - Overall Without anesthesia -/A/ 1.79+0.18 1.46 1.227 0.296 6.73+0.11 0.898 1.702 0.186
Assessment Arnica D30-/B/ 1.35+0.22 1.65 6.89+0.09 0.673

Sol.Glucosae 25%- /C/ 1.50+0.28 1.70 6.98+0.03 0.158
NFCS - Overall Without anesthesia -/A/ 1.24+0.15 1.24 0.408 0.666 6.85+0.09 0.751 2499  0.085
Assessment Arnica D30-/B/ 1.04+0.18 1.04 6.28+0.10 0.959

Sol.Glucosae 25%- /C/ 1.24+0.20 1.24 6.88+0.05 0.335
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Table 2. Evaluation of observed NIPS scale at 5 minutes after ~ Table 5. Post Hoc Test.
depending on analgesia method. -
Groups Groups Mean Difference  p-value
NIPS -5t Groups N Mean Std. F  p-value Arnica D30 Sol.Glucose 25% -1.234* 0.041
min Deviation Sol. Glucose 25%  Arnica D30 1.234% 0.041
Overall without. 67 446 2127 8.9890.000"* * The mean difference is significant at the 0.05 level.
Assessment analgesia
Arnica D30 57  3.00 2.699
Sol. Glucose 40 328  2.552 When applying Post Hoc Tests a significant difference

25%

The results are significant at *p < 0.05; **p < 0.01; ***p < 0.001.

Table 3. Evaluation of observed NFCS scale at 5 minutes de-
pending on analgesia method.

NFCS-5t% Groups N Mean Std. F  p-value
min. Deviation
Overall without 67 3.85 2.502 5273 0.006**

Assessment analgesia
ArnicaD30 57

Sol. Glucose 40
25%

2.35
2.95

2.443
2.469

The results are significant at *p < 0.05; **p < 0.01.

Table 4. Post Hoc Tests.

NIPS -5t Groups Groups Mean  p-value
min Difference
Overall Arnica D30 Sol.Glucose 25%  -1.181* 0.037
Assessment  Sol. Glucose 25% Arnica D30 1.181* 0.037

* The mean difference is significant at the 0.05 level.

was registered between groups B and C in overall assess-
ment (p = 0.037) (Table 4).

In NFCS at the 5" minute after heel prick, we estab-
lished significant differences in the overall assessment
(p =0.006) (Table 3).

When applying Post Hoc Tests, a significant difference
was registered between groups B and C at overall assess-
ment (p = 0.041) (Table 5).

We tracked the dynamics of physiological indicators
- markers of pain. Tracking at 30" sec and the 5" min.
reported statistical significance in heart rate (p = 0.012),
respiratory rate (p = 0.007) and systolic blood pressure
(p =0.000) (Table 6).

Using analysis Post Hoc Tests confirmed significant dif-
ferences between groups B and C (Table 7). We found sig-
nificantly slowed respiratory rate before the procedure and
higher heart rate at the 30" sec in those who have received
glucose solution. We also reported higher systolic blood
pressure (regardless of the reference limits for this age) in
neonates who had received Sol.Glucose 25% before the pro-
cedure and at the 5 min after the procedural pain (Table 7).

Table 6. Dynamics of physiological indicators in the groups at the 30" sec. and on the 5" min after the procedure.

Indicators Groups at the 30" sec. Std. Deviation F p-value onthe 5" min. Std. Deviation F p-value
Heart rate no analgesia/A/ 158.07+3.49 28.557 4.569 .012* 143.99+3.67 30.017 1.358 0.26
ArnicaD30 /B/ 162.37+3.21 27.369 141.35+3.57 23.579
Sol.Glucose 25%/C/ 170.70+4.01 25.341 137.18+4.89 30.937
Oxygen no analgesia 88.13+1.09 8.881 1.777 0.173 94.12+1.08 8.845 2.675 0.072
saturation Arnica D30 89.93+0.81 5.812 97.00£0.50 4.767
Sol.Glucose 25% 86.08+1.75 10.781 93.08+1.09 6.776
Respiratory rate no analgesia 30.47+1.19 9.67 0.256 0.774 45.34+1.68 13.749 5.143 .007**
Arnica D30 29.61+2.09 15.391 40.13+1.81 13.433
Sol.Glucose 25% 31.54+2.17 13.553 35.03+£3.58 22.668
Systolic blood  no analgesia - - 93.16£1.98 14.68 8.503  .000***
pressure Arnica D30 - - 86.35+2.38 17.013
Sol.Glucose 25% - - 101.10+2.64 14.211
Diastolic blood  no analgesia - - 53.45+1.89 14.004 0.941 0.393
pressure ArnicaD30 - - 53.75+1.88 13.409
Sol.Glucose 25% - - 57.62+2.82 15.197
The results are significant at **p < 0.01; ***p < 0.001.
Table 7. Post Hoc Tests.
Physiological markers Groups Groups Mean Difference  p-value
Respiratory rate - before the procedure Arnica D30/B/ Sol. Glucose 25% 12.305* 0.000
Sol. Glucose 25%/C/ Arnica D30 -12.305* 0.000
Systolic blood pressure - before the procedure Arnica D30 Sol. Glucose 25% -8.590* 0.043
Sol. Glucose 25% Arnica D30 8.590* 0.043
Heart rate - at the 30" sec. Arnica D30 Sol. Glucose 25% -16.682* 0.010
Sol. Glucose 25% Arnica D30 16.682* 0.010
Systolic blood pressure-at the 5 min. Arnica D30 Sol. Glucose 25% -14.751* 0.000
Sol. Glucose 25% Arnica D30 14.751* 0.000

* The mean difference is significant at the 0.05 level.
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Discussion

Over the past two decades, analgesia with sweet solution
has been extensively studied in neonates undergoing pain-
ful procedures. Sweet taste is thought to trigger the release
of endogenous opioids. The analgesic effectiveness of the
solution may depend on its degree of sweetness, arranged
in the following order according to the degree of manifes-
tation: sucrose, fructose, glucose and lactose (Bueno et al.
2013). Many studies have shown that oral sucrose is safe
and effective in reducing nociception in single and short-
term procedures, and as a result it has been proposed as the
standard treatment for procedural pain (Liu et al. 2017).
This study also confirmed its analgesic effect at the 5* min
after the procedure / the total score of NIPS and NFCS
showed no pain in the group receiving glucose. It has been
suggested that the greatest analgesic effect is achieved when
the sweet solution is given approximately two minutes be-
fore the start of the painful procedure, and we followed
this method. According to one hypothesis, this interval
coincides with the endogenous release of opioids, but the
mechanism of its analgesic action is still incompletely un-
derstood and partly controversial (Messerer et al. 2014).

As the most common painful procedure, heel prick tests
were investigated in 38 studies (Stevens et al. 2016). Most
of the studies prove the analgesic effect of sweet solutions,
but some of them do not register it for procedural pain
(Bonetto et al. 2008; Slater, R. et al. 2010; Stevens et al.
2016). Therefore 25% glucose solution can be used as an
alternative to sucrose to reduce procedural pain in healthy
term and preterm neonates. There is evidence that sucrose
and glucose (20% to 50%) significantly reduce NIPS val-
ues in the heel prick (Ahn et al. 2006; Tutag Lehr et al.
2015; Kumari et al. 2017; Stevens et al. 2016).

Comparing the glucose group with the NIPS control
group in the present study found that the patients who had
received non-pharmacological agents had a significantly
lower score compared to the 5" min control group with no
analgesia (p = 0.000). The results showed a reduction in pain
intensity and duration after administration of 25% glucose
solution, which confirmed the analgesic effect of glucose in
procedural pain caused by a heel prick test and supported
the other authors’ data (Liu et al. 2010; Suhrabi et al. 2014).

According to the literature data, facial manifestations
of procedural pain were detected in 99% of newborns
within 6 seconds after a heel prick test, and are thought
to be very sensitive indicators of infant pain (Gray et al.
2015). According to our results of NFCS score there is a
tendency towards a lower score at the 5" minute, below 3
(2.95), which is minimal for pain (p = 0.006). Similar data
were reported by Ogawa et al. (2005), Okan F et al. (2007)
and Gaspardo et al. (2008).

In their study, Asmerom et al. (2013) reported that a
single dose of sucrose reduced behavioral indicators of
pain by heel prick tests in preterm infants, but increased
the physiological markers of oxidative stress and heart
rate. These results coincide with ours: the application of
Sol. Glucose 25% recorded the highest values of heart rate

at the 30™ second, as well as lower oxygen saturation and
slower breathing even before the procedural pain. These
statistically significant pre-screening differences in respi-
ratory rate, oxygen saturation, and systolic and diastolic
blood pressure, are assumed to be the result of the action
of the applied oral intake of Sol.Glucose 25% associated
with intracellular oxidative stress as well as sympathetic
activation (Bueno et al. 2013). Published studies also found
increases in heart rate, decreases in oxygen saturation, and
lower respiratory rates, but without statistically significant
results (Giraldo Montoya et al. 2009; Milazzo et al. 2011).

In the present study, at the 30" second the higher heart
rate in the newborns with analgesia is striking (p = 0.012),
which is probably related to the described supposed in-
fluence of the sweet solution (Steven et al. 2016). At the
5" minute after the procedure, we report significant dif-
ferences in the values of the indicators: respiratory rate
lower (p = 0.007) and systolic pressure higher (p = 0.000),
which we associate with the continued effect of the glu-
cose solution. Our results match with those of Liaw et al.
(2011), where, after application of Hbvax under analgesia
with glucose solution a higher value of heart rate and a
decrease in respiratory rate, as well as their significant sta-
bilization, was reported. Jatana et al. (2003) also reported
a significant increase in heart rate, and a decrease in cry-
ing time and oxygen saturation under glucose analgesia
following blood collection from the heel.

In the interval 12-24 hours we found no deviations from
the reference range of the monitored physiological indica-
tors - heart rate, respiratory rate, transcutaneous saturation
and arterial pressure after analgesia with Sol.Glucosae 25%.

Homeopathic remedies can be used for certain condi-
tions in the neonatologist’s clinical practice (Jones and Kas-
sityn 2001; Martin 2009; Baltacis 2017; Lennihan 2017).
Homeopathic remedies/ Aconitum napellus C 200, Opium
C 200, Phosphorus C 200/are used in the course of resus-
citation and in the treatment of premature and sick new-
borns, which confirms their effectiveness and safety (Allen
1998). There is some research on homeopathic remedies
for pregnant women, but little research about the neonatal
population in the United States; however, one can certain-
ly ascertain many potential uses. One must keep in mind
that “all homeopathic remedies given to the mother during
pregnancy and childbirth will also benefit the fetus, and
any that are given to the mother after childbirth will also
be given to the newborn if breast-fed” The use of Arnica
montana before and after surgery has been documented to
reduce hematoma, swelling, tenderness, and pain. It is the
basis of homeopathic products. The effect is related to vari-
ations in the efficacy (potency) and frequency of dosing of
the homeopathic product. Different potencies — D3, D6,
D30, 30C and different application schedules are recom-
mended commensurate with the reason for administering
the product (Morrison 1993; Allen 1998; Martin 2009).
The anti-inflammatory, antimicrobial, antioxidant, and
immunomodulatory activities of the chemical compounds
in Arnica have been investigated in different models
(Smith et al. 2021).1t is preferred as a non-pharmacological



Pharmacia 71: 1-9

alternative, due to the proven effect in clinical neonatolog-
ical and pediatric practice in the treatment of trauma with
hematomas, fractures, cephalhematomas and other con-
ditions accompanied by varying degrees of pain (Burgari
2002; Martin 2009; Taneva et al. 2021). It is especially pre-
ferred in the healing of wounds of different origins (Castro
etal. 2012). Homeopathic remedies such as Arnica, as well
as Staphysagria and Calendula, can be used to help baby
boys heal from the physical and psychological trauma of a
circumcision. Additionally, Arnica administered orally in
homeopathic dilutions has shown positive clinical effects
in reducing postoperative pain, edema, and ecchymosis.
Topical application of Arnica combined with oral homeo-
pathic dilutions has been found to have a synergistic effect
in reducing postoperative pain (Iannitti et al. 2016).

In recent years, progress has been made in understand-
ing the mechanisms of biological action of homeopathic
medicines at the molecular level (Marzotto et al. 2020). A
modulating action of gene expression has been detected in
cell cultures of macrophages, neurocytes, epithelial cells,
embryonic kidney, and even plant cells. In microbiologi-
cal models, Arnica 30c modified the expression of specific
genes that are the targets of ultraviolet irradiation injury
(Saha et al. 2012). The changes in gene expression induced
by Arnica m. They are particularly low, ranging from 20 to
30% of basal expression. However, even a small increase in
macrophage activity in the production of key proteins can
have a decisive positive effect on tissue healing and repair.
A study by Marzotto et al. (2020) found FNI (fibronec-
tin 1) to be the main gene whose expression is stimulated
by Arnica montana, which affects a network of biological
functions, including inflammation and regulation of the
extracellular matrix. These and other findings, reviewed
elsewhere (Dei and Bernardini 2015; Bell 2019), support
the hypothesis that highly diluted homeopathic medicines
are able to turn some important genes on or off, initiating
a cascade of gene actions to correct the gene expression
changes that produced the disorder or disease. These scien-
tifically proven facts give reason to expand our understand-
ing of the possibilities of homeopathy in clinical practice.

Comparing the newborns without analgesia with those
who received Arnica D30 and Sol.Glucose25% showed a
lower rating on both pain scales for the newborns who had
received analgesia before, and at 5 minutes after, the proce-
dure. The effect was most pronounced in those who received
ArnicaD30 at the 5" minute - a score was achieved showing
the absence of pain in this group, which means that the pain
sensation is the shortest. Furthermore, using the NFCS at

References

Ahn HY, Jang MY, Hur MH (2006) The effect of oral glucose on pain
relief in newborns. [Tachan Kanho Hakhoe Chi] Journal of Kore-
an Academy of Nursing 36(6): 992-1001. https://doi.org/10.4040/
jkan.2006.36.6.992

Allen HC (1998) Keynotes of the Homeopathic. Materia Medica. B. Jain,
New Delhi.

30 seconds after the heel prick, the lowest total score was re-
corded in the group receiving arnica. The lack of significant
difference may speculate that the severity of procedural pain
was lowest in this group immediately after the heel stick.
More newborns need to be investigated to draw a firm con-
clusion.When monitoring changes in heart rate during the
observed intervals, no significant difference was found. The
present study found that transcutaneous oxygen saturation
after administration of Arnica D30 was higher and systolic
pressure was lower at the 5 minute compared to those with-
out analgesia and those, who received Sol.Glucosae 25%. It
is noteworthy that when taking Arnica D30, the smallest dy-
namics are recorded in the respiratory and heart rate values
before and at the 5% minute after the heel prick. This once
again confirms the analgetic effect (reducing the duration
and severity of pain) of the preparation Arnica D30.

In the interval 12-24 h we did not find deviations from
the norm for the age of the monitored physiological indi-
cators - heart rate, respiratory rate, oxygen saturation and
arterial pressure after analgesia with Arnica D30.

In our available literature, no data were found on the
use of Arnica D30 in the neonatal period and childhood
for the treatment of procedural pain, which did not al-
low us to compare our results with similar studies. To
confirm the effect of Arnica Montana, future studies are
needed in three areas: inflammatory processes, pain man-
agement, and postoperative conditions, necessitating new
meta-analyses in a large number of patients (Iannitti et al.
2016). This will help to validate complementary medicine
as part of the therapeutic approach in a wide range of areas.

Conclusions

Arnica D30 could be used as an alternative method for re-
lieving pain in neonates. It has at least a similar analgesic ef-
fect as Sol.Glucose 25% for procedural pain induced by heel
prick tests in term neonates, even better especially for the
duration of procedural pain. Unlike Sol.Glucose 25%, Arni-
ca D30 did not change physiological parameters: respiratory
rate, oxygen saturation and sistolic blood pressure, and no
adverse reactions regarding vital parameters were registered.

Because of limited data in the literature about the anal-
gesic effect of Arnica D30 and the limitation of our study,
which includes only full-term babies and investigation of
procedural pain, further studies are needed to make rec-
ommendations for use of this product for pain relief in
neonatal clinical practice.

Anand K]JS, Eriksson M, Boyle EM, Avila-Alvarez A, Andersen RD,
Sarafidis K, Polkki T, Matos C, Lago P, Papadouri T, Attard-Montalto
S, llmoja M-L, Simons S, Tameliene R, van Overmeire B, Berger A,
Dobrzanska A, Schroth M, Bergqvist L, Courtois E, Rousseau J, Car-
bajal R [on behalf of the EUROPAIN survey working group of the

NeoOpioid Consortium] (2017) Assessment of continuous pain in


https://doi.org/10.4040/jkan.2006.36.6.992
https://doi.org/10.4040/jkan.2006.36.6.992

8 Petleshkova P et al.: Arnica D30 - an alternative for managing procedural pain in full-term neonates

newborns admitted to NICUs in 18 European countries. Acta Paedi-
atrica 106(8): 1248-1259. https://doi.org/10.1111/apa.13810

Asmerom Y, Slater L, Boskovic DS, Bahjri K, Holden MS, Phillips R,
Deming D, Ashwal S, Fayard E, Angeles DM (2013) Oral sucrose for
heel lance increases adenosine triphosphate use and oxidative stress
in preterm neonates. The Journal of Pediatrics 163(1): 29-35. https://
doi.org/10.1016/j.jpeds.2012.12.088

Baltacis B (2012) Homeopathy and neonatology. Different Pathways
to the Remedy. Homeopathic Links 25(1): 21-25. https://doi.
org/10.1055/s-0031-1298207

Bell IR (2020) The complexity of the homeopathic healing response part
2: The role of the homeopathic simillimum as a complex system in
initiating recovery from disease. Homeopathy 109(2): 51-64. https://
doi.org/10.1055/5-0039-1694999

Bernardo G, Riccitelli M, Sordino D, Giordano M, Piccolo S, Buonocore
G, Perrone S (2019) Oral 24% sucrose associated with nonnutritive
sucking for pain control in healthy term newborns receiving veni-
puncture beyond the first week of life. Journal of Pain Research 12:
299-305. https://doi.org/10.2147/JPR.S184504

Bonetto G, Salvatico E, Varela N, Cometto C, Gémez PF, Calvo B (2008)
Prevencion del dolor en recién nacidos de término: estudio aleatorizado
sobre tres métodos [Pain prevention in term neonates: randomized trial
for three methods]. Archivos Argentinos de Pediatria 106(5): 392-396.

Bueno M, Yamada J, Harrison D, Khan S, Ohlsson A, Adams-Web-
ber T, Beyene J, Stevens B (2013) A systematic review and me-
ta-analyses of nonsucrose sweet solutions for pain relief in neo-
nates. Pain Research and Management 18(3): 153-161. https://doi.
org/10.1155/2013/956549

Burgari R (2002) Homeopathic treatment of newborn and infant chil-
dren. (1*t ed.). Similia, Russia, 17-40.

Castro FC, Magre A, Cherpinski R, Zelante PM, Neves LMG, Esqui-
satto MAM, Mendonga FAS, Santos GMT (2012) Effects of micro-
current application alone or in combination with topical Hypericum
perforatum L. and Arnica montana L. on surgically induced wound
healing in Wistar rats. Homeopathy 101(3): 147-153. https://doi.
org/10.1016/j.homp.2012.05.006

da Paixdo Freitas Z, Pereira C, da Paixdo Oliveira D (2018) Pain scale:
When the training influences its use. Open Journal of Nursing 8:
130-138. https://doi.org/10.4236/0jn.2018.82011

Dei A, Bernardini S (2015) Hormetic effects of extremely diluted solu-
tions on gene expression. Homeopathy 104(2): 116-122. https://doi.
org/10.1016/j.homp.2015.02.008

Gaspardo CM, Miyase CI, Chimello JT, Martinez FE, Linhares MBM
(2008) Is pain relief equally efficacious and free of side effects with re-
peated doses of oral sucrose in preterm neonates? Pain 137(1): 16-25.
https://doi.org/10.1016/j.pain.2007.07.032

Giraldo Montoya I, Rodriguez Gazquez Mde L, Mejia Cadavid LA,
Quirds Jaramillo A (2009) Efectividad del uso de la sucrosa en la
prevencioén del dolor durante la puncién venosa en neonatos [The
use of sucrose for the prevention of pain during venipuncture in neo-
nates]. Enfermeria Clinica 19(5): 267-274. https://doi.org/10.1016/].
enfcli.2009.05.004

Gray L, Garza E, Zageris D, Heilman K], Porges SW (2015) Sucrose
and warmth for analgesia in healthy newborns: an RCT. Pediatrics
135(3): e607-e614. https://doi.org/10.1542/peds.2014-1073

Grunau RVE, Craig KD (1987) Pain expression in neonates: Facial
action and cry. Pain 28: 395-410. https://doi.org/10.1016/0304-
3959(87)90073-X

Grunau RVE, Craig KD (1990) Facial activity as a measure of neonatal
pain expression. Advances in Pain Research and Therapy 15: 147-155.

Hall RW, Anand KJ (2014) Pain management in newborns. Clin-
ics in Perinatology 41(4): 895-924. https://doi.org/10.1016/j.
clp.2014.08.010

Hardeep K, Gaurav M (2019) A Comprehensive analysis of Neonatal
pain and measures to reduce pain. Journal of Pediatric Critical Care
6(1): 43-48. https://doi.org/10.21304/2019.0601.00483

Tannitti T, Morales-Medina JC, Bellavite P, Rottigni V, Palmieri B (2016)
Effectiveness and safety of Arnica montana in post-surgical setting,
pain and inflammation. American Journal of Therapeutics 23(1):
e184-e197. https://doi.org/10.1097/MJT.0000000000000036

Jatana SK, Dalal SS, Wilson CG (2003) Analgesic effect of oral glucose
in Neonates. Medical Journal Armed Forces India 59(2): 100-104.
https://doi.org/10.1016/S0377-1237(03)80048-5

Jones JE, Kassity N (2001) Varieties of alternative experience: comple-
mentary care in the neonatal intensive care unit. Clinical Obstetrics
and Gynecology 44(4): 750-768. https://doi.org/10.1097/00003081-
200112000-00012

Kawakami AP, Sato C, Cardoso TN, Bonamin LV (2011) Inflammatory
process modulation by homeopathic Arnica montana 6CH: The role
of individual variation. Evidence-Based Complementary and Alter-
native Medicine 2011: 917541. https://doi.org/10.1155/2011/917541

Kumari S, Datta V, Rehan H (2017) Comparison of the efficacy of oral
25% glucose with oral 24% sucrose for pain relief during heel lance
in preterm Neonates: A double blind randomized controlled trial.
Journal of Tropical Pediatrics 63(1): 30-35. https://doi.org/10.1093/
tropej/fmw045

Lawrence J, Alcock D, Mc Grath P, Kay J, Mac Murray SB, Dulberg C
(1993) The development of a tool to assess neonatal pain. Neonatal
Network 12: 59-66.

Lennihan B (2017) Homeopathy for pain management. Alternative
and complementary therapies 23: 176-183. https://doi.org/10.1089/
act.2017.29129.ble

Liaw JJ, Zeng WP, Yang L, Yuh YS, Yin T, Yang MH (2011) Nonnutri-
tive sucking and oral sucrose relieve neonatal pain during intramus-
cular injection of hepatitis vaccine. Journal of Pain and Symptom
Management 42(6): 918-930. https://doi.org/10.1016/j.jpainsym-
man.2011.02.016

Liu Y, Huang X, Luo B, Peng W (2017) Effects of combined oral su-
crose and nonnutritive sucking (NNS) on procedural pain of NICU
newborns, 2001 to 2016: A PRISMA-compliant systematic review
and meta-analysis. Medicine (Baltimore) 96(6): e6108. https://doi.
org/10.1097/MD.0000000000006108

Liu ME, Lin KC, Chou YH, Lee TY (2010) Using non-nutritive sucking
and oral glucose solution with neonates to relieve pain: a randomised
controlled trial. Journal of Clinical Nursing 19(11-12): 1604-1611.
https://doi.org/10.1111/j.1365-2702.2009.03014.x

Martin P (2009) Arnica and aconite—homeopathic newborn care. Mid-
wifery Today Int Midwife (90): 30-66.

Marzotto M, Arruda-Silva E, Bellavite P (2020) Fibronectin gene Up-reg-
ulation by Arnica montana in human macrophages: Validation by
Real-Time Polymerase Chain Reaction Assay. Homeopathy 109(3):
140-145. https://doi.org/10.1055/s-0040-1708044

Messerer B, Krauss-Stoisser B, Urlesberger B (2014) Nichtmedika-
mentose Mafinahmen sowie topische Analgetika und orale Zuckerst-
offe im Schmerzmanagement. Der Schmerz 28(1): 31-42. https://doi.
org/10.1007/s00482-014-1391-9


https://doi.org/10.1111/apa.13810
https://doi.org/10.1016/j.jpeds.2012.12.088
https://doi.org/10.1016/j.jpeds.2012.12.088
https://doi.org/10.1055/s-0031-1298207
https://doi.org/10.1055/s-0031-1298207
https://doi.org/10.1055/s-0039-1694999
https://doi.org/10.1055/s-0039-1694999
https://doi.org/10.2147/JPR.S184504
https://doi.org/10.1155/2013/956549
https://doi.org/10.1155/2013/956549
https://doi.org/10.1016/j.homp.2012.05.006
https://doi.org/10.1016/j.homp.2012.05.006
https://doi.org/10.4236/ojn.2018.82011
https://doi.org/10.1016/j.homp.2015.02.008
https://doi.org/10.1016/j.homp.2015.02.008
https://doi.org/10.1016/j.pain.2007.07.032
https://doi.org/10.1016/j.enfcli.2009.05.004
https://doi.org/10.1016/j.enfcli.2009.05.004
https://doi.org/10.1542/peds.2014-1073
https://doi.org/10.1016/0304-3959(87)90073-X
https://doi.org/10.1016/0304-3959(87)90073-X
https://doi.org/10.1016/j.clp.2014.08.010
https://doi.org/10.1016/j.clp.2014.08.010
https://doi.org/10.21304/2019.0601.00483
https://doi.org/10.1097/MJT.0000000000000036
https://doi.org/10.1016/S0377-1237(03)80048-5
https://doi.org/10.1097/00003081-200112000-00012
https://doi.org/10.1097/00003081-200112000-00012
https://doi.org/10.1155/2011/917541
https://doi.org/10.1093/tropej/fmw045
https://doi.org/10.1093/tropej/fmw045
https://doi.org/10.1089/act.2017.29129.ble
https://doi.org/10.1089/act.2017.29129.ble
https://doi.org/10.1016/j.jpainsymman.2011.02.016
https://doi.org/10.1016/j.jpainsymman.2011.02.016
https://doi.org/10.1097/MD.0000000000006108
https://doi.org/10.1097/MD.0000000000006108
https://doi.org/10.1111/j.1365-2702.2009.03014.x
https://doi.org/10.1055/s-0040-1708044
https://doi.org/10.1007/s00482-014-1391-9
https://doi.org/10.1007/s00482-014-1391-9

Pharmacia 71: 1-9

Milazzo W, Fielder J, Bittel A, Coil J, McClure M, Tobin P, Vande Kamp
V (2011) Oral sucrose to decrease pain associated with arterial punc-
ture in infants 30 to 36 weeks' gestation: a randomized clinical trial.
Advances in Neonatal Care 11(6): 406-411. https://doi.org/10.1097/
ANC.0b013e318235¢1ff

Morrison R (1993) Desktop Guide to Keynotes and Confirmatory Symp-
toms. Publisher: Hahnemann Clinic Publishing.

Motta Gde C, Schardosim JM, Cunha ML (2015) Neonatal infant pain
scale: Cross-cultural adaptation and validation in Brazil. Journal
of Pain and Symptom Management 50(3): 394-401. https://doi.
org/10.1016/j.jpainsymman.2015.03.019

Ogawa S, Ogihara T, Fujiwara E, Ito K, Nakano M, Nakayama S, Hachiya
T, Fujimoto N, Abe H, Ban S, Ikeda E, Tamai H (2005) Venepunc-
ture is preferable to heel lance for blood sampling in term neonates.
Archives of Disease in childhood. Fetal and Neonatal Edition 90(5):
F432-F436. https://doi.org/10.1136/adc.2004.069328

Okan F, Coban A, Ince Z, Yapici Z, Can G (2007) Analgesia in preterm
newborns: the comparative effects of sucrose and glucose. European
Journal of Pediatrics 166(10): 1017-1024. https://doi.org/10.1007/
s00431-006-0373-z

Olioso D, Marzotto M, Bonafini C, Brizzi M, Bellavite P (2016) Arnica
montana effects on gene expression in a human macrophage cell line.
Evaluation by quantitative Real-Time PCR. Homeopathy 105(2):
131-147. https://doi.org/10.1016/j.homp.2016.02.001

Petleshkova P, Krasteva M, Pacheva I, Dragusheva S, Vilmosh N,
Kasnakova P, Parahuleva N (2019) Possibilities of arnica D30 for
reducing the procedural pain in the neonatal period. Biomedical
Research 30(4): 681-685. https://doi.org/10.35841/biomedicalre-
search.30-19-128

Rennie JM, Kendall GA (2013) Manual of Neonatal Intensive Care (5%
ed.). CRC Press London, 382-383. https://doi.org/10.1201/b15084

Roué JM, Rioualen S, Gendras J, Misery L, Gouillou M, Sizun J (2018)
Multi-modal pain assessment: are near-infrared spectroscopy, skin
conductance, salivary cortisol, physiologic parameters, and Neonatal
Facial Coding System interrelated during venepuncture in healthy,
term neonates? Journal of Pain Research 11: 2257-2267. https://doi.
org/10.2147/JPR.S165810

Roué JM (2024) Management and prevention of pain in neonates. UpTo-
Date. https://medilib.ir/uptodate/show/5018

Saha SK, Das S, Khuda-Bukhsh AR (2012) Phenotypic evidence of ul-
tra-highly diluted homeopathic remedies acting at gene expression
level: a novel probe on experimental phage infectivity in bacteria.
Zhong Xi Yi Jie He Xue Bao 10(4): 462-470. https://doi.org/10.3736/
jcim20120416

Shen M, El-Chaar G (2015) Reducing pain from heel lances in neonates
following education on oral sucrose. International Journal of Clin-
ical Pharmacy 37(3): 529-536. https://doi.org/10.1007/s11096-015-
0090-7

Slater R, Cornelissen L, Fabrizi L, et al. (2010) Oral sucrose as an analge-
sic drug for procedural pain in newborn infants: a randomised con-
trolled trial. Lancet 376(9748): 1225-1232. https://doi.org/10.1016/
S0140-6736(10)61303-7

Smith AG, Miles VN, Holmes DT, Chen X, Lei W (2021) Clinical tri-
als, potential mechanisms, and adverse effects of Arnica as an ad-
junct medication for pain management. Medicines (Basel) 8(10): 58.
https://doi.org/10.3390/medicines8100058

Sposito NPB, Rossato LM, Bueno M, Kimura AF, Costa T, Guedes DMB
(2017) Assessment and management of pain in newborns hospital-
ized in a Neonatal Intensive Care Unit: a cross-sectional study. Rev
Lat Am Enfermagem. 25: Revista Latino-Americana de Enfermagem
€2931. https://doi.org/10.1590/1518-8345.1665.2931

Stevens B, Yamada J, Ohlsson A, Haliburton S, Shorkey A (2016) Su-
crose for analgesia in newborn infants undergoing painful proce-
dures. Cochrane Database Syst Rev. 7(7): CD001069. https://doi.
0rg/10.1002/14651858.CD001069.pub5

Suhrabi Z, Taghinejad H, Valian K, Sayehmiri K, Taheri S (2014) A com-
parative study on the efficacy of glucose and sucrose on the vacci-
nation pain: a randomized controlled clinical trial. JCDR - Journal
of Clinical and Diagnostic Research 8(10): PC1-PC3. https://doi.
org/10.7860/JCDR/2014/10057.5053

Taneva D, Kirkova A, Atanasov P (2021) Therapeutic guidelines in
chronic low back pain. Pharmacia 68(1): 117-120. https://doi.
org/10.3897/pharmacia.68.50297

Tutag Lehr V, Cortez ], Grever W, Cepeda E, Thomas R, Aranda JV
(2015) Randomized placebo-controlled trial of sucrose analgesia
on neonatal skin blood flow and pain response during heel lance.
The Clinical Journal of Pain 31(5): 451-458. https://doi.org/10.1097/
AJP.0000000000000126


https://doi.org/10.1097/ANC.0b013e318235c1ff
https://doi.org/10.1097/ANC.0b013e318235c1ff
https://doi.org/10.1016/j.jpainsymman.2015.03.019
https://doi.org/10.1016/j.jpainsymman.2015.03.019
https://doi.org/10.1136/adc.2004.069328
https://doi.org/10.1007/s00431-006-0373-z
https://doi.org/10.1007/s00431-006-0373-z
https://doi.org/10.1016/j.homp.2016.02.001
https://doi.org/10.35841/biomedicalresearch.30-19-128
https://doi.org/10.35841/biomedicalresearch.30-19-128
https://doi.org/10.1201/b15084
https://doi.org/10.2147/JPR.S165810
https://doi.org/10.2147/JPR.S165810
https://medilib.ir/uptodate/show/5018
https://doi.org/10.3736/jcim20120416
https://doi.org/10.3736/jcim20120416
https://doi.org/10.1007/s11096-015-0090-7
https://doi.org/10.1007/s11096-015-0090-7
https://doi.org/10.1016/S0140-6736(10)61303-7
https://doi.org/10.1016/S0140-6736(10)61303-7
https://doi.org/10.3390/medicines8100058
https://doi.org/10.1590/1518-8345.1665.2931
https://doi.org/10.1002/14651858.CD001069.pub5
https://doi.org/10.1002/14651858.CD001069.pub5
https://doi.org/10.7860/JCDR/2014/10057.5053
https://doi.org/10.7860/JCDR/2014/10057.5053
https://doi.org/10.3897/pharmacia.68.e50297
https://doi.org/10.3897/pharmacia.68.e50297
https://doi.org/10.1097/AJP.0000000000000126
https://doi.org/10.1097/AJP.0000000000000126

	Arnica D30 – an alternative for managing procedural pain in full-term neonates
	Abstract
	Introduction
	Materials and methods
	Inclusion and exclusion criteria for participants in the study
	Statistical methods

	Results
	Discussion
	Conclusions
	References

