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Patient-controlled analgesia and morphine consumption in
sickle cell anemia painful crises: A new protocol

Orak hticre anemisi agrili krizlerinde hasta kontrollti analjezi ile morfin tiiketimi:
Yeni bir protokol
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Summary

Objectives: The sudden and rapidly increasing severity of pain in sickle cell anemia painful crises frequently requires the use
of strong opioids. Patients require continuous administrations of various doses (increased/decreased) within the following
hours. This study aims to retrospectively evaluate the effects of a structured protocol based on standardized Visual Analogue
Scale (VAS) and Patient-controlled analgesia (PCA) patient demand count on morphine consumption in painful crises.
Methods: A total of 177 painful crises of 93 patients who were administered morphine using the PCA method according to
appropriate analgesia protocol between 2004-2018 were evaluated in this study. The demographic data, hemoglobin chroma-
tography and genotypes, painful episode follow-up time, VAS scores before and after treatment, and daily morphine consump-
tion of the patients were recorded. Morphine consumption during the crisis according to age groups and sex were compared.
Results: Of the patients, 57% were homozygous hemoglobin type SS (HbSS). Mean morphine consumption with PCA method
was 56.9+35.4 mg (min-max: 10-232 mg) and mean follow-up time was 3.4+2.1 days (min.-max.: 1-11). VAS scores were sig-
nificantly lower after treatment (6.8+2.3 pre-treatment; 0.8+0.6 post-treatment) (p<0.05).

Conclusion: To our knowledge, our study is the first structured protocol based on VAS and PCA demand data. We believe
lower morphine dosage using PCA protocol according to the rapidly changing pain levels of the patients will provide effec-
tive analgesia. Prospective studies with fewer limitations will more effectively demonstrate the effectiveness of this protocol.
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Ozet

Amag: Orak hiicreli aneminin agnh krizlerinde agrinin ani gelisen ve hizla yiikselen siddeti, siklikla giiclii opioid kullanimi
gerektirmektedir. Bununla birlikte hastalar saatler icerisinde suirekli farkli doz (arttirma/azaltma) uygulamalarina ihtiya¢ duy-
maktadirlar. Bu calisma ile retrospektif olarak, agrili krizlerde, standardizasyonu goérsel agn skalasi (VAS) ve hasta kontrollu
analjezi yontemindeki (HKA) hasta istek sayisina gore yapilandirilmis bir protokollin, morfin tiiketimi Gzerine etkisinin deger-
lendirilmesi amaglandi.

Gereg ve Yontem: 2004-2018 yillar arasinda, analjezisi i¢in protokole uygun olarak, HKA ydntemi ile morfin uygulanan, 93
hastanin 177 agrili krizi incelendi. Hastalarin demografik verileri, hemoglobin kromotografileri ve genotipleri, agrili ddnem
takip suresi, tedavi 6ncesi ve sonrasi VAS degerleri, glinluk morfin tiiketimleri kaydedildi. Yas gruplari ve cinslere gore agrili kriz
dénemi morfin tiiketimleri karsilastirild.

Bulgular: Hastalarin %57'sinin homozigot tip olan Hb SS oldugu gorildi. HKA yontemi ile ortalama morfin tiiketimi 56.9+35.4
mg (en dusiik-en yliksek/10 mg-232 mg), ortalama takip stiresi 3.4+2.1 giin (en dislk-en yiksek/1-11) idi. Hastalarin VAS
degerleri, tedavi 6ncesine gore tedavi sonrasinda istatistiksel olarak diisiik bulundu (sirasiyla, 6.8+2.3, 0.8+0.6) (p<0.05).
Sonug: Bu calismamiz, VAS ve HKA istek verilerine gore yapilandiriimis ilk protokolddir. Hastalarin hizla degisen agr diizeylerine
gore programlanan HKA protokoliimiiz ile daha duisiik diizeylerde morfin kullanilarak etkin analjezinin saglanabildigi kanisinda-
yiz. Limitasyonlarin azaltilabilecegi prospektif calismalarla protokoliin etkinliginin daha net ortaya konabilecegini diisinmekteyiz.

Anahtar sozctkler: Analjezi protokolt; morfin; agrili kriz; hasta kontrollti analjezi; orak hticreli anemi.
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Introduction

Sickle-cell anemia (SCA) is a common life-threaten-
ing hematologic disease that affects millions of peo-
ple throughout the world." Approximately 305.800
newborns were born with SCA in the year 2010
and this number is estimated to rise to 404.200 by
the year 2050.1% Painful crises are the main cause of
hospitalizations in these patients (over 90%). Crises
are defined as the clinical condition that occurs with
acute ischemic changes in tissues, as a result of sick-
led erythrocytes adhering to endothelium and pre-
venting microcirculation.?! The acute and increas-
ingly severe character of the pain often requires
use of strong analgesics. Quality of life is severely
impaired during this period.” It has been reported
that 37% of patients hospitalized due to painful cri-
ses have experienced three or more recurrent crises
within a year.”!

While the acute and increasing severity of the painful
episodes in SCA patients often require use of strong
opioids, continuous changes in dosage (increase/
decrease) are needed within hours, depending on
the efficacy of non-analgesic treatment.®®! There-
fore, opioids are administered on an as-needed ba-
sis for analgesia in painful crises.'%'" Most clinicians
prefer opioid administration with basal infusion and
patient-controlled analgesia (PCA) method pro-
grammed with demand doses.'? The PCA method
has also been found to be effective by health per-
sonnel and parents in pediatric patients diagnosed
with SCA.'3

There is no widely accepted standardized protocol
for analgesic treatment of painful crises."¥ Studies
have shown that the PCA method has lower opioid
consumption, only compared to continuous infu-
sion method.'"™ Furthermore, there are only few
studies in the literature on establishing PCA pro-
tocol for treatment of SCA painful crises.'>'s! While
the American National Health Institute guidelines
published in 2014, and the England National Health
Service guidelines published in 2012 and updated
in 2016 have recommended steps for painful crises
treatment, a flowchart for PCA programming has not
been determined.['”'8

The Hematology and Algology departments of our
hospital use a structured analgesia protocol based
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on standardized Visual Analogue Scale (VAS) and
patient demand of the PCA method for treatment of
painful crises since 2004. Our study aims to evaluate
the morphine consumption of patients administered
analgesia under this protocol.

Material and Methods

By obtaining ethics committee approval, records of
132 patients over 18 years of age, diagnosed with
SCA and hospitalized due to painful crises between
the years 2004-2018 were evaluated. The 39 pa-
tients who were not administered morphine using
the PCA method were excluded from the study. The
233 painful crises of the remaining 93 patients who
were included in the study were assessed. Fifty-six
painful crises were determined to have been treat-
ed with a combination of various opioids along
with morphine, and were excluded from the study.
The demographic data, follow-up period for each
crisis, VAS scores before and after treatment, and
daily morphine consumption of the 177 patients
with painful crises were recorded from algology
follow-up records. The morphine consumption and
hospitalization length during painful crisis period
were compared according to age groups and sex.
The hemoglobin subgroups, genotypes, hemo-
gram values, and hydroxyurea administrations of
the patients were recorded. Patients diagnosed
with acute chest syndrome at least once during
hospitalization and mean number of yearly painful
crises were also recorded.

Analgesia protocol of painful crises

The Hematology and Algology departments of our
hospital have followed a protocol for treatment of
painful crises since 2004 (Fig. 1). According to this
protocol: patients with VAS >4 despite intravenous
(IV) paracetamol 4x1000 mg and peroral (po) ibupro-
fen 3x800 mg undergo consultation by the algology
department. During the initial evaluation, IV bolus
morphine 1 mg and, if necessary, IV 0.5 mg morphine
at five-minute intervals are administered for reduced
to below VAS 4. At the same time, PCA IV morphine
infusion is initiated (infusion: 1 mg/s + bolus dose: 1
mg; lockout interval: 15 min). Patients are evaluated
bedside at least twice daily at 08.00-16.00. When de-
mand number is <6 at evaluation, dosage is adjust-
ed to 0.5 mg/0.5 mg/15 min. When demand count
is less than 6, infusion is stopped (0.5 mg/15 min).
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Paracetamol 4x1000 mg iv + ibuprofen 3x800 mg po

A
VAS=4

A
\ 4

\ 4

Morphine iv
bolus VAS<4

PCA 1 mg/1 mg/15 min.

\ 4

PCA 0.5 mg/0.5 mg/ 15 min.

Demand<6

PCA 0.5 mg/15 min. ‘

Demand<6

STOP ‘

Figure 1. PCA analgesia protocol of painful crises.

VAS: Visual analogue scale; PCA: Pacient controlled analgesia.

When demand count is less than six during follow-
up, PCA is discontinued. The patient continues to re-
ceive paracetamol and ibuprofen during the rest of
the period.

Statistical analysis

For statistical analysis, the “Statistical Package for
the Social Sciences version 22 (SPSS v.22)" program
and the “e-PICOS” program was used for calculations
based on “MedicReS Good Biostatistical Practice”.
Descriptive statistics was used for categorical vari-
ables and frequency calculations were expressed
as percentage. Chi-square test was used for cross-
tabulations. Independent group t-test and depen-
dent group t-test were used for comparison of mean
values. The value p<0.05 was considered statistically
significant.

Results

Follow-up periods of 177 painful crises of 93 patients
were investigated. Fifty-two percent of the patients
were male (M/F: 48/45). Mean age was 28.53+8.5
years (mean-max: 18-61). As for hemoglobin geno-
types, 57% of patients were homozygous type HbSS.
According to patient chromatography, while the ma-
jor prognostic factor of HbF levels were 9.1%+5.3,
HbS levels were 76.6%+10.1. Mean hemoglobin
level before painful crisis was 8.4+1.1 gr/dL (range:
5.7-11.4) (Table 1). Acute chest syndrome was diag-
nosed in 50.6% (n=47) of the patients. Regular hy-
droxyurea use was observed in 82% (n=76) of the
patients. Mean number of yearly painful crises was
3.2+2.8/year (range: 1-12).
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Table 1. Hemoglobin genotypes and chromatography

Hemoglobin genotype

SS (n, %) 53 (57)
SB (n, %) 40 (43)

Chromatography Mean Min.-Max.
HbA 7.3+£11.0 (0-39)
HbA2 4.0£1.0 (0.9-7.7)
HbF 9.1+5.3 (0.0-22.3)
HbS 76.6+10.1 (40.1-94.2)

Hemoglobin (gr/dL) 8.4+1.1 (5.7-11.4)

Min.: Minimum; Max.: Maximum.

Table 2. Patient follow-up and analgesic data

Mean Min.-Max.

Follow-up length

per crisis (days) 3.43+2.1 1-11
Total morphine consumption

per crisis (mg) 56.9+35.4 10-232
Mean number of yearly

painful crises 3.2+28 1-12

Min.: Minimum; Max.: Maximum.

Table 3. Distribution of follow-up length and morphine
consumption according to age groups and sex

Follow-up Morphine
(days) consumption (mg)
Sex
Female 3.86+2.3 56.1£30.1
Male 3.51£1.9 57.6+40.1
Age groups (years)
18-23 3.6£1.7 54.7+30.9
24-29 3.7£2.4 61.8+41.3
30-61 3.6+2.1 55.1+£35.2

Mean follow-up time of hospitalized patients under
PCA protocol was 3.4+2.1 days (range: 1-11) (Table
2). Mean morphine consumption during painful crisis
period was 56.9+£35.4 mg (10-232 mg). Highest IV bo-
lus morphine dose administered upon hospital admit-
tance was 12 mg. There was no significant difference
in morphine consumption or crisis follow-up period
according to age groups or sex (p>0.05) (Table 3).

While mean VAS scores before PCA method mor-

phine treatment was 6.8+2.3, these scores decreased
to 0.8+0.6 after treatment (Fig. 2).
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Figure 2. VAS scores before and after morphine administration
with PCA. p<0.05.

Discussion

Our study includes the first analgesia protocol that
dynamically manages rapidly changing pain accord-
ing to VAS scores and PCA demand in painful crises.
It is also the most comprehensive study to evaluate
morphine consumption with the PCA method using
a standard protocol in SCA painful crises. The pro-
tocol demonstrates that effective analgesia can be
achieved with low morphine dosage.

The literature states that age, genotype, hydroxy-
urea use, HbF levels, and presence of acute chest
syndrome are all important factors in the severity
of painful crises. According to age, the highest inci-
dence is between ages 18-30."" In our study, mean
age was 28.53+8.5. Tyagi et al.?% reported that pain-
ful crises were more frequent in HbSS genotype pa-
tients (62.5%) compared to HbSB patients, but was
not statistically significant. Serjeant et al.?" indicated
that HbSS and HbSB were the most significant pa-
tient genotypes. In our study, the most significant
genotypes were HbSS (57%) and Hb SB (43%). Pahl
et al.?? evaluated 109 patients and observed that
50% of HbSS and HbSB genotype patients were di-
agnosed with acute chest syndrome (ACS) at least
once during hospitalization due to painful crisis. In
our patients, 50.6% were diagnosed with ACS dur-
ing painful crisis. Hydroxyurea treatment was shown
to reduce the frequency of painful crises by increas-
ing HbF levels and reducing production of adhesion
molecules.”-3! While patients with high HbF levels
experience milder painful crises, they are more se-
vere in patients with lower levels.?¢?”! Although 82%
of our patients were receiving hydroxyurea treat-
ment, their HbF levels (9.1%=5.3) were consistent
with the severe painful form. According to the re-
sults of the study, it was concluded that the patients
possessed serious risk factors for painful crises.
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In a meta-analysis by Ballas et al.”®! it was reported
that severe painful crises lasted on average of 9-11
days, with the most painful period starting on the
third day, and pain decreasing on the sixth-seventh
day. In our study, we observed that the mean follow-
up period of painful crises managed with the PCA
method was 3.4+2.1 days. The mean follow-up pe-
riod of our patients was similar to the established
painful crisis cycle.

Al-Anazi et al.?® compared intermittent IV administra-
tion and PCA method in SCA painful crises in a retro-
specitve study. It was reported that, with PCA method,
mean morphine consumption of the patients within
72 hours was 777+175 mg. The mean morphine con-
sumption with PCA method in our study (56.9+35.4)
was relatively lower than other studies that evaluated
morphine consumption in painful crises. Van Beers
et al.'" compared morphine consumption of PCA
and continuous infusion methods in SCA patients
with painful crises. The aforementioned study found
morphine consumption was lower with PCA method
compared to continuous infusion (PCA: 33 mg; con-
tinuous infusion: 260 mg). Although the low dosage
was reported in the PCA group, the lowest mean VAS
scores was over 4. We believe these VAS scores are in-
sufficient to be considered as effective analgesia. In
our study, VAS scores before treatment (6.8+2.3) were
consistent with the literature, however, the fact that
our VAS scores after treatment (0.8+0.6) were rela-
tively lower suggests that our PCA protocol for anal-
gesia is substantially effective.

The retrospective nature was a limitation of our
study. However, application of a standard protocol
for treatment and twice daily evaluation of the pa-
tients reduces this limitation. The lack of satisfaction
scores of the patients after treatment, using patient
satisfaction scales, was another limitation of our
study. The fact that pain scores were recorded twice
a day using VAS scale, and that patients had active
participation in analgesia in the scope of the proto-
col reduces this limitation.

Conclusion

Our study is the first structured protocol according
to VAS and PCA demand numbers. We believe that
lower doses of morphine using programmed PCA
protocol according to the rapidly changing pain lev-
els of patients can provide effective analgesia. The

JULY 2020



A new protocol of painful crises in sca

effectiveness of the protocol would be clarified with
prospective studies with reduced limitations.
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