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Abstract:

Introduction: Morphine has been the cornerstone of pain management in palliative care patients. The easy
accessibility and availability of opioids at most tertiary care centers of Nepal have made possible, the once thought
impossible fundamental right of palliative patients. The availability of morphine has not only eased the pain of
palliative patients but health care providers equally. The mainstay of pain management has had its success but
several subjective complaints of dry mouth, sedation, feeling of incomplete wellbeing and decreased immune
function is often heard of. The present study aims at evaluating the effects of morphine on complete blood count
profile in palliative care patients.

Methods: Complete blood count of 114 palliative patients was estimated using an automatic hematology analyzer
after 24-48 hours and 14 days of morphine administration. The data was recorded using a preformed proforma and
analyzed using SPSS (20).

Results: A statistically significant increase in total white blood cell count, neutrophil and platelet count was
observed following morphine administration but there was a decrease in lymphocyte count (p<0.05). Also,
neutrophil-lymphocyte ratio, a predictor of inflammation was found to increase (p<0.05). A non-significant increase
was seen with the platelet-lymphocyte ratio (p>0.05).

Conclusion: Morphine is found to influence the total white blood cells, neutrophils, and lymphocytes and NLR in
palliative patients. However, withholding morphine in palliative patients is never an option. Furthermore, larger
randomized controlled trials are necessary to analyze the predictive value of NLR and PLR in palliative patients.
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Background
Palliative care as defined by World Health Organization is “an

approach that improves the quality of life (QoL) of patients and their
families facing the problems associated with life-threatening illness,
through the prevention and relief of suffering by means of early
identification and impeccable assessment and treatment of pain and
other   problems,   physical,   psychosocial   and   spiritual”  [1]. Though
palliative services started in Nepal since the turn of the 21st century, it
has not been able to reach a large population living in the remote parts
of the country because of localized centers in urban areas [2]. Pain is
one of the most distressing symptoms in palliative patients and when
not treated effectively has a detrimental effect on QoL [3]. Opioids
especially morphine has been the cornerstone of pain management in
palliative patients. The regular and easy availability of morphine since

2008 in the country has not only eased the physical pain of palliative
patients, the mental pain of practicing physicians has also decreased
significantly [4]. The morphine consumption statistics has consistently
been low and below the global standard as only 6% of the cancer
patients have access to this fundamental right.

With a rise in the use of oral morphine for treating pain in palliative
patients, a number of side-effects of the drugs arise. The side effects of
dry mouth (95%), sedation and constipation (88%), myoclonus (83%)
and nausea (50%) are often underestimated [5]. Apart from these side
effects, morphine has been documented to strongly influence the
immune function of the human body acting as an immunosuppressant
[6-8]. It has been suggested that morphine affects both the innate and
adaptive immunity of the host [9]. Morphine suppresses the
phagocytic function of neutrophil by inhibiting the release of nitric
oxide (NO) release mediated by μ-3 receptor subtype present in the
immunocytes [10]. Also, morphine acting on its opioid receptor
depresses lymphocyte proliferation [11]. In spite of its
immunosuppression activity, morphine continues to be used
extensively in palliative patients for symptomatic relief of pain. Also,
Neutrophil Lymphocyte Ratio (NLR) and Platelet Lymphocyte ratio
(NLR) has recently gained attention in medical research as a marker of
inflammation [12]. These simple, cost-effective yet reliable biomarkers
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are useful predictors of disease outcome [13]. In the present study, we
aim to evaluate the white blood cell profile of palliative patients
following initiation of morphine. Also, we aim to study the NLR and
PLR in palliative patients following morphine treatment. No studies of
such kind have been conducted in Nepal as of now and few studies
surrounding the issue can be found in the literature.

Methods
This was a hospital-based longitudinal study conducted from July

2017 to December 2017 at Nepal Cancer Hospital and Research
Center, Harisiddhi, Lalitpur, Nepal. A total of 120 palliative patients
both admitted and attending the OPD were included in the study.
Patients with advanced cancer on diagnosis, progressive disease,
refractory disease, recurrent disease and those who did not warrant
treatment either due to social or economic reasons were included in
the study. Patients receiving active cancer treatment; chemotherapy or
radiotherapy and those with hematological malignancies were not
included in the study. A written consent was obtained from all the
patients for participation in the study. A complete blood count of the
120 palliative patients was estimated using an automatic hematology
analyzer 24-48 hours after initiation of morphine therapy. After 2
weeks of continued morphine therapy, complete blood count was again
performed in 114 patients (6 patients passed away during the period)
and recorded in a pre-tested porforma. Laboratory standard operation
procedures were maintained for all laboratory analysis. Internal quality
control sera, both normal and pathological, were also run for each lot,

for the validation of the results. Statistical analyses were done by SPSS
20.0 version (Statistical Package for Social Science). Shapiro-Wilk test
was done to find the normality of the distribution and paired sample
“t-test” was done to compare the hematological values obtained on two
occasions.

Results
A total of 120 patients [51.7 % (62) males and 48.3% (58) females]

were included in the study. Six of them passed away within 2 weeks of
morphine and were excluded from the study. Among the remaining
114 patients, the mean age was 62.31 ± 2.56 years ranging from 36
years to 88 years. The median age was 68 years. The most common
carcinoma was Non-small cell lung cancer (NSCLC) (42.6%) followed
by GI cancers (28.3%), gynecological malignancies (19.3%).

The normally distributed variables were total count (TC),
neutrophils (N), monocytes (M), eosinophils (E) and platelets (P). The
non-normally distributed variables included the lymphocytes (L), the
NLR and PLR. Table 1 shows the mean values of all the variables  and its
correlation. 

The  average  neutrophils  count  increased  from  72.37 ± 9.71
to 78.00 ± 10.66  whereas  the average  lymphocytes count was found to
decrease from 23.95 ± 10.36 to 20.40 ± 10.36. The increase in mean
neutrophils and a decrease in mean lymphocytes increased the
neutrophil-lymphocyte ratio. The average total count was found to
increase whereas the average platelet count was found to decrease.

Parameters Mean p-value

24 hours 14 days

TC (/mm3) 8367.46 ± 2668.61 10206.58 ± 3363.17 <0.05

Neutrophils (%) 72.37 ± 9.71 78.00 ± 10.66 <0.05

Lymphocytes (%) 23.95 ± 10.36 20.40 ± 10.36 <0.05

Platelets (/mm3) 254833.33 ± 88671.90 222964.91 ± 66195.33 <0.05

NLR 4.00 ± 3.61 5.41 ± 4.47 <0.05

PLR 13728.29 ± 13201.73 14441.23 ± 11282.480 NS

Table 1: Mean values of hematologic parameters after 24 hours and 14 days of morphine administration along with their correlation.

Discussion
The male to female predominance was around 1.06 which is similar

to other studies of the region. The predicted rise in female cases to
male cases by 2020 could as well be true [14]. Also, the most common
condition was carcinoma of the lung which has been reported as
commonest cancer in Nepal [15].

We observed a net rise in mean white blood cell count and
neutrophil count in palliative patients. The rise in both total white
blood cell count and neutrophil count was statistically significant
(p<0.05). We predicted that the rise in both total white blood cell count
and neutrophil count was because of the morphine therapy. Here, the
absolute neutrophil count also increased on day 14 and the increase
was also statistically significant. The rise of white blood cell count and
neutrophils could as well have been a result of increased risk of
infection as a result of immuno-compromised status irrespective of
morphine use. Some reports have suggested morphine to decrease

white blood cell count. The present study was dissimilar with that very
finding, rather reported an increase in white blood cell count and
neutrophils count.

There was a decrease in mean lymphocyte on day 14 of morphine
administration which was also statistically significant (p<0.05).
Morphine suppresses peripheral blood lymphocyte proliferation via
sympathetic  nervous  system  stimulation [11,16]. The average lifespan
of a lymphocyte is ranged from weeks to months and as the blood tests
were performed in 2 weeks, the subtle decrease might not have been
appreciated. Some studies in the past have attributed a decrease in
lymphocyte number to apoptosis. But some failed to report a decrease
even when human cells were studied for apoptosis [17,18]. The present
study is in no condition to agree or disagree the molecular mechanism
of the decrease but is only in a state to report a decrease in the average
lymphocyte count after initiation of morphine therapy.
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The NLR was found to increase on the 14th day. NLR as of recent
times has been used as a simple yet useful biomarker of inflammation
[19]. The increase in the NLR has been found to inversely influence the
overall survival. NLR has also been used as a marker to study cancer
progression  [13,20].  As  the  patients  in  the  study  were  only  under
supportive care aiming to improve the QoL, the progression of disease
was not under doubt. The increase in NLR could have some predictive
value in palliative patients. NLR could be useful in estimating survival
and preparing for the end of life care and decision [21].

We also observed an increase in the PLR but this was not
statistically significant (p>0.05). Unlike NLR, PLR has not been used as
an efficient marker in the latter stages of life but is equally invaluable as
NLR in predicting the prognosis of the disease [22].

The acute effect of opioids on the endocrine system is believed to
either reduce or not change the ACTH (Adreno-Corticotrophic
Hormone) or glucocorticoids, however, with the chronic
administration it leads to a decrease in HPA (Hypothalamo-Pituitary-
Adrenal) axis activity. The influence on this axis produces more
glucocorticoids which act as an immuno-suppressor but the exact role
of morphine in such cases is highly debatable and understudied. Also,
it has been suggested that the presence of cancer and chronic diseases
potentially alters the nutritional status of the person leading to
immunosuppression. The release of immunosuppressive cytokines in
terminally ill patients has also been advocated to influence the immune
system.

In Nepal, where religious beliefs and social dogmas are regarded
invaluable, several home remedies like wheat, maize and barley grass
juice, ayurvedic medicines and medicinal herbs were given to ease the
sufferings of patients. The role of those substances if any on blood
profile was not considered. The socioeconomic status of the patients
with reference to their nutritional status beforehand was also not
analyzed.

Also, the patients in the study were all prescribed morphine in doses
greater than 80 mg/day to as high as 400 mg/day. The dose-dependent
relationship of morphine with blood profile was not studied.

Conclusion
An increased total white cell count, neutrophils, and platelets with

decreased lymphocyte count can be anticipated following morphine
administration in palliative patients. Inflammatory biomarkers i.e.,
NLR and PLR which are predictors of overall survival also increase
after morphine therapy. The readily available and cost-effective
inflammatory biomarker (NLR) warrants further investigation as to
establish itself as a reliable prognostic tool.

Though it influences blood counts, morphine therapy should not be
withheld in palliative patients as it has been found to improve QoL.
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