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ABSTRACT 

Background: Pain is a common and challenging problem in burn patients. The 

severity of pain in these patients often requires multi drug therapy. On the other hand, 

with increasing the number and dosage of drugs, the complications increase, so 

finding an instruction that provides acceptable analgesia with minimal complications 

is necessary. 

Methods: Based on the dose and half-life, the initial dose for paracetamol was 15 

mg/kg every 6 hours, this dose was reduced to 30% after three days of initiation of 

the treatment to prevent liver toxicity and was discontinued after one week. Morphine 

started with an initial dose of 0.01 mg/kg/h and for opioid-tolerant patients, the initial 

dose was 0.02 mg/kg/h. Morphine infusion dose raised by 30 percent every week. 

The continuous intravenous infusion of ketamine (0.15 mg/kg/hr) with continuous 

intravenous infusion of morphine was administered by a silicone pump. 

Results: The mean NRS was significantly reduced in the first visit after the 

intervention (three hours later) (8.5 ± 1.04 vs.3.9 ± 1.74; p <0.001) and this decrease 

was observed in NRS in continuous observations (P> 0.001). Pain reduction was 

independent of history of opioids use. 

Conclusion: Continuous infusion of ketamine, morphine and paracetamol showed an 

effective pain management program for burn patients. 

ain is a common and challenging problem in burn 

patients. The wide area of the skin, which is the 

largest organ in the body, contains the most 

sensory and pain receptors in comparison with other 

organs, and as a result, burned patients often experience 

a lot of pain at the burning surface. On the other hand, 

acute pain can cause central sensitization and stress 

response that can increase complications, morbidity and 

mortality. 

The severity of pain in patients with burns and the 

nature of pain, which is often nociceptive and 

neuropathic, leads to the need for multidrug therapy. On 

the other hand, complications increase with rising in the 

number and dosage of pain medications and therefore it 

is necessary to find a protocol that provides acceptable 

analgesia with minimal complications. 

Pharmacotherapies for pain control in burns include 

opioids, nonopioid analgesics, anxiolytics and some 

anesthetic drugs. 

In the study of Askay et al., opioids have been 

mentioned as the most effective pain control drug in burn 

patients, which have a significant role in reducing the 
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stress of these patients due to the effect of dose-dependent 

sedation [1]. Abdi S and Zhou Y in another study showed 

that the use of opiates in burns does not increase the 

dependency on the drug [2]. 

Another study showed that patient-control analgesia 

(PCA) with intravenous opiates can effectively control 

burn pain [3]. Nonopioid drugs such as dexmedetomidine 

and ketamine, also provide sedation and short-term 

analgesia for debridement or dress changing inside or 

outside of the operating room. Ketamine with clonidine 

provided acceptable analgesia for dressing replacement 

of children with severe burns [4-5]. 

Other non-opioid analgesics, such as NSAIDs and 

acetaminophen, are suitable for mild to moderate pain 

and patients who are being discharged [6]. 

Anxiety is a common side effect of burns and this 

anxiety is exacerbated by painful operations. In addition, 

anxiety increases the amount of pain. For this reason, 

anti-anxiety drugs have been added to the opium diet over 

the past three decades [7]. 

In a study on 79 burn patients, adding 1 mg of 

lorazepam to an opioid regime showed a significant 

decrease in pain in comparison with a placebo [8]. 

Antipsychotic drugs are also used to treat anxiety and 

restlessness caused by pain in burn patients [9]. Nitrous 

oxide also provides acceptable analgesia with sedation 

while keeping alertness. 50 % Mixture of nitrous oxide in 

oxygen can be delivered via a face mask [10-12]. 

In the intensive care unit, it is possible to carry out small 

operations such as dressing changes with short-acting 

anesthetics like Propofol and Sevoflurane [13-14]. A 

combination of Ketamine or tramadol with 

Acetaminophen for acute pain control has been studied 

with better results for postoperative analgesia and 

agitation score with Ketamine and Paracetamol [15]. 

Regarding the previous studies on the effectiveness of 

pain control drugs for burn patients, it was decided to use 

a continuous infusion of morphine, ketamine and 

paracetamol. Ketamine is a strong analgesic drug that 

blocks the NMDA receptors so can prevent chronic pain 

and central sensitization. Moreover, it has sedative 

properties which is a needed treatment for many burn 

patients [16-17]. Paracetamol is an effective analgesic 

with a central dominant effect on 5-HT receptors [18]. 

Morphine with the block of μ and k-opioid receptors in 

the central and peripheral nervous system prevents the 

transmission of pain messages by these receptors [18-19]. 

This study was designed to evaluate combined 

analgesia therapy with intravenous continuous infusion 

of morphine and ketamine with paracetamol for admitted 

burn patients. 

Methods 

This Quasi-Experimental study was performed on burn 

patients referred to the burn section of Imam Reza 

Hospital in Mashhad in 2017. Imam Reza Hospital is a 

referral hospital for burn patients in Iran. 

According to Bamshcki et al. Study [20] and 

considering pain as the main outcome in determining the 

sample size with errors α = 0.05 and β = 0/1, the sample 

size was calculated with SPSS23 and 32 patients enrolled 

in the study. 

A pilot study based on the doses of the drug in the 

previous studies was designed and performed and we had 

to change just the ketamine dose from 0.3 mg/kg/h dose 

in the previous study to 0.15 mg/kg/h because the first 

recommended dose accompanied with severe drowsiness 

interfered with the cooperative patient needed for routine 

daily dressing change [16]. 

The primary dose for paracetamol (Tylophen®, 

ExirIran) was 15 mg/kg every 6 hours, which was infused 

IV with 100 ml of normal saline over 15 minutes. To 

prevent liver toxicity after three days, the dose decreased 

to 10 mg per kilogram body weight every 6 hours and 

stopped after one week. 

The primary dose of morphine (Iran's Distribution Drug 

Company) was 0.01 mg/ kg/h which was doubled for 

patients with a history of opium abuse and started with 

0.02mg/kg/h. Continuous IV infusions for Ketamine 

(Rotexme Germany) were 0.15 mg/kg/hr. which is 

infused accompanied with Morphine in 100 ml of normal 

saline by a silicone pump (Zhejiang, Fert Medical, 

China). 

The presence of other concomitant illnesses or non-

opioid drug abuse was a measure of withdrawal from the 

study.  

32 patients with second or third-degree burns admitted 

in the burn ward with a pain score of 3 or more on the 

NRS scale were enrolled in this study. NRS scores, vital 

signs and complications were recorded for 30 patients.  

The patient’s pain was measured by an anesthesia nurse 

before starting the infusion, three hours later and then 

every eight hours. In the event of complications such as 

nausea or drowsiness that interfere with consciousness or 

nutrition, the drug infusion was discontinued for two 

hours, and then the infusion was continued with a 30 

percent reduction in the drug doses. The duration of the 

treatment was recorded for each patient until discharge or 

death. 

In the burn, section morphine was typically prescribed 

intermittently as PRN order but in this study, the drugs 

were prescribed continuously by IV administration. 

Two patients were excluded due to excessive 

drowsiness, one patient on the second day and one patient 

on the fourth day of the study were excluded because of 

drug intolerance and lack of cooperation for a dressing 

change. Other patients did not experience a significant 

reduction in the level of consciousness or Vital signs 

problems. 

Statistical analysis 

Data from clinical and demographic observations were 

analyzed using SPSS version 23 software. The 

characteristics of the studied variables were described by 
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the central indexes of dispersion and frequency 

distribution, and repeated measurements were used to 

compare pain severity before intervention and for 

sequential follow up. In all analyzes p <0.05 was 

considered as a significant level. 

Results 

In this study, 32 patients were enrolled during the 

period from May to March 2017 and intervention was 

continued for 30 patients until discharge or death. 

Patients included 17 women and 13 men and the mean 

age of patients was 29.4± 11.13. In this study, the 

minimum age was 16 years and the maximum age was 62 

years. The mean burn percentage was 43.4 ± 26.4 and the 

lowest and highest percentages of burns were 18 and 100, 

respectively. 

Comparison of pain severity before and after drug 

combination with the Friedman test showed a significant 

decrease with P value <0.001. 

The mean of pain before the intervention in the 

population was 8.5 ±1.04. In the first observation after the 

intervention (3 hours later), the pain was significantly 

decreased (p <0.001), and the pain severity for all 

measurements significantly decreased (p <0.001)  

(Figure 1). 

5 patients died during the study. The burn percentage 

of the deceased patients was higher than the rest of the 

patients in the study.  (28.59 ±8 vs. 84.25 ± 11.38; P = 

0.28). The severity of pain at the beginning of admission 

in the deceased patients (9.6 ± 0.54) was significantly 

higher than that of the discharged patients (8.17 ± 0.98) 

(P<0.001). However, pain intensity after intervention in 

patients before dye also significantly decreased 

(P<0.001). Pain reduction for patients who were 

discharged or died did not a show significant difference 

(Figure 2). 

Also, significant pain relief was observed in opioid 

abusers (P<0.001) (Figure 3). 

 

Figure 1- Changes in pain severity after admission 

and subsequent therapeutic intervention. The severity 

of pain has decreased over time after admission. Data 

are mean±SD (n=7). P< 0.001 

 

Figure 2- Comparison of changes in pain severity 

after admission and subsequent therapeutic 

intervention between patients who survived and those 

who died. Data are mean±SD (n=7). P< 0.001. 

 

Figure 3- Comparison of changes in pain severity 

after admission and subsequent therapeutic 

intervention between opioid abusers and non-abuser 

patients data are mean±SD (n=7). P< 0.001. 

Discussion 

In this study, Combination therapy of the three drugs of 

Ketamine, Paracetamol and Morphine was evaluated for 

burn pain control. 

The trend of pain changes between different individuals 

was compared based on gender, the extent of burns, 

opioid dependence, and overall outcome (death). 

The trend of pain changes in women and men was 

decreasing and there was no significant difference in 

terms of pain reduction between opioid-tolerant and non-

opioid-tolerant patients. 

Bameshki et al showed oral Ketamine is effective for 

burn pain control regardless of age, gender and 

percentage of burn injury [21]. 

Ostadalipour et al evaluated the analgesic effect of 

clonidine which can be added to burn pain control 

regimes with some cautions [22].  
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In the study of combination therapy with morphine and 

clonidine by Lyons et al. addition of clonidine improved 

psychological, gastrointestinal, and ventilatory function 

by reducing morphine consumption. In the present study, 

due to the concomitant use of ketamine and paracetamol 

with morphine, the dose of morphine used did not cause 

any specific ventilatory or gastrointestinal problems in 

patients [5].  

In our study, after starting the combination drugs 

therapy all patients with different extents of burns and 

pain intensity, pain scores decreased in all measurements. 

Comparing the combination of these drugs therapy with 

different doses and other pain control regimens and also 

with a larger sample size is recommended. 

Conclusion 

Pain in patients with any prognosis was reduced. 

Continuous infusion of ketamine, morphine and 

paracetamol was associated with a significant reduction 

in the burn pain. 
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