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ABSTRACT

Introduction: A subsequent headache within seven days of a head injury (or after regaining consciousness after the head trauma)is referred to 
as a post-traumatic headache (PTHA); it is referred to as chronic or chronic post-traumatic headache (CPTHA) if it lasts longer than three months 
after the injury. Case : A 17-year-old male with headache since 3 months ago, 3 days after suffered a blow to his left head from falling from a 
chair. At that time, the patient fainted for about 15 minutes but had no complaints after regained consciousness. Pain is felt on the left side of 
the head, throbbing, mild-moderate intensity, and feels heavier with a loud sound or a too-bright light. Discussion: Post-traumatic headache is 
clinically diagnosed. Laboratory and routine diagnostic imaging studies are unnecessary and have minimal clinical utility. Conclusion: Chronic 
post-traumatic headaches often occur, especially after minimally traumatic brain injury. The clinical picture is variable and may be similar to 
tension-type headaches and/or migraines.
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ABSTRAK

Pendahuluan: Nyeri kepala dalam tujuh hari setelah cedera kepala atau setelah sadar kembali dari trauma kepala disebut nyeri kepala pasca-
trauma (post-traumatic headache/PTHA); disebut sakit kepala pasca-trauma kronis atau kronis (CPTHA) jika berlangsung lebih dari tiga bulan 
setelah cedera. Kasus: Seorang laki-laki berusia 17 tahun dengan keluhan nyeri kepala sejak 3 bulan, 3 hari setelah kepala kiri terbentur karena 
jatuh dari kursi. Saat itu, pasien pingsan sekitar 15 menit, tidak ada keluhan setelah sadar. Nyeri dirasakan di sisi kiri kepala, berdenyut, intensitas 
ringan-sedang, terasa lebih berat jika ada suara keras atau cahaya terlalu terang. Diskusi: Nyeri kepala pasca-trauma didiagnosis secara klinis. 
Laboratorium dan studi pencitraan diagnostik rutin tidak diperlukan dan memiliki utilitas klinis minimal. Simpulan: Nyeri kepala pasca-trauma 
kronis sering terjadi, terutama setelah cedera otak traumatis minimal. Gambaran klinisnya bervariasi dan dapat mirip nyeri kepala tipe tegang 
dan/atau migrain. Eric Hartono Tedyanto, I Made Oka Adnyana, I Putu Eka Widyadharma. Sakit Kepala Tipe Tegang dan Migrain sebagai 
Manifestasi dari Sakit Kepala Kronis Pasca-Trauma.

Kata kunci: Migrain, sakit kepala pasca-trauma, sakit kepala tipe tegang.

INTRODUCTION
Patients with brain injuries may experience 
chronic pain due to various causes; its 
prevalence rates range from 10 to 95%.1 A 
subsequent headache within seven days 
of a head injury is referred to as a post-
traumatic headache (PTHA) (or after regaining 
consciousness after the head trauma). If a 
post-traumatic headache lasts longer than 
three months after the injury, it is referred to as 
a chronic post-traumatic headache (CPTHA).2 
CPTHA is probably the most prevalent 
type of pain following mild brain damage, 
but its cause and course of treatment are 
yet unknown.3 Clinical characteristics and 
neurological examination are the keys to 

diagnosing CPTHA.3

CASE
A 17-year-old male with headaches for three 
months, three days after a traumatic injury to 
his left head from falling from a chair, fainted for 
about 15 minutes; he regained consciousness 
with no complaints of a headache. Headache 
is on the left side of the head, throbbing, with 
mild-moderate intensity, and aggravated by 
loud sound or too-bright light; it is felt almost 
every day, approximately 10 times daily, and 
lasts about 5-10 minutes and interferes with 
his daily activities.

The headache increases with his daily activity 

with numeric pain rating scale (NPRS 3-4/10) 
and decreases after rests with NPRS 1/10. The 
patient also reported nausea and vomiting. 
A flash of white light was once reported 
before the headache. Persistent tension and 
pulling pain are also felt in the neck and 
back of the head. Paracetamol did not give 
any improvement. The patient denied any 
symptoms of double or blurred vision, half-
body weakness, tingling sensation, slurred 
speech, impaired walking, convulsions, 
projectile vomiting, and weight loss. The 
patient denied fainting, forgetfulness, anxiety, 
or depression.

The patient’s vital signs were within normal 
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ABSTRACT

Background: Malaria is still a major global health concern with a high mortality rate. The clinical spectrums of malaria range from mild to life-
threatening. Case: A 25-year-old male with weakness, fever, and anuria. Physical examination showed febris, jaundice, and abdominal tenderness 
at the right upper quadrant. Laboratory findings revealed Plasmodium falciparum hyperparasitemia with increased total bilirubin and creatinine 
levels. Diagnosis of severe falciparum malaria with multiple complications (cholecystitis, acute kidney injury, and anemia) was established. 
Intravenous antimalarial and antibiotics were administered along with hemodialysis. The patient was discharged after 11 days of treatment with 
the improvement of clinical status and laboratory parameters. Conclusion: A comprehensive approach to the diagnosis of malaria is necessary 
to detect complications and appropriate management.

Kata Kunci: Acute kidney injury, anemia, cholecystitis, malaria.

ABSTRAK

Latar belakang: Malaria masih menjadi masalah kesehatan global utama dengan tingkat kematian tinggi. Spektrum klinis malaria bervariasi dari 
ringan hingga mengancam nyawa. Kasus: Laki-laki usia 25 tahun datang dengan keluhan demam disertai badan lemah dan tidak buang air kecil 
lebih dari 12 jam. Pada pemeriksaan fisik didapatkan febris, ikterus, nyeri tekan kuadran kanan atas abdomen. Hasil laboratorium menunjukkan 
hiperparasitemia Plasmodium falciparum disertai anemia, peningkatan kadar total bilirubin dan kreatinin. Diagnosis malaria falciparum berat 
dengan komplikasi (kholesistitis, acute kidney injury, anemia). Terapi antimalaria dan antibiotik intravena serta hemodialisis. Pasien diizinkan 
pulang setelah 11 hari perawatan. Simpulan: Pendekatan diagnosis malaria yang komprehensif diperlukan untuk deteksi komplikasi dan tata 
laksana yang tepat. Andrio Palayukan, Nisan Soeheri. Malaria Berat dengan Komplikasi Multipel.

Keywords: Acute kidney injury, anemia, kholesistitis, malaria.

INTRODUCTION
Malaria is one of the most common infectious 
diseases in the world and one of the most 
significant challenges encountered by the 
public health system in many developing 
countries. A 229 million malaria cases and 
409,000 malaria deaths were registered 
worldwide in 2019.1 COVID-19 pandemic has 
established a perturbing threat to already 
delicate malaria control programs, by further 
encumbering the healthcare systems of 
malaria-endemic countries.2

Malaria is spread by Plasmodium spp. – infected 
female Anopheles mosquito. The clinical 
spectrum can range from asymptomatic, 
uncomplicated malaria, to severe malaria, 
characterized by life-threatening symptoms.3,4 
We report a severe malaria case with multiple 
complications: hyperparasitemia, cholecystitis, 

acute kidney injury (AKI), and anemia.

CASE
A 25-year-old male came to the emergency 
room with the chief complaint of fluctuating 
fever and body aches 5 days before admission. 
His eyes and skin became yellowish within 
24 hours. The patient also complained of 
nausea, vomiting, and less urination. On 
examination, body temperature showed fever 
(38oC), icteric sclera, and right upper quadrant 
abdominal tenderness with hepatomegaly 
(approximately 2 cm below the right rib arch).

Laboratory examinations showed 
leucocytosis, thrombocytopenia, positive 
malaria smear, increased bilirubin levels along 
with liver enzymes, hypoalbuminemia, and 
abnormal renal function parameters (BUN and 
creatinine) (Table 1). Chest x-ray on admission 

showed no significant abnormality.

The patient was given intravenous artesunate 
2.4 mg/kg every 12 hours for the first 24 
hours, continued every 24 hours until clinical 
improvement was achieved, and ceftriaxone 
iv 1 gram every 12 hours. On second day of 
treatment, anuria developed. Fine crackles on 
both lung bases, and abdominal distension 
were on physical examination and a fluid 
balance of +10.170 mL in 24 hours. BUN and 
creatinine levels were increased. Abdominal 
ultrasound revealed ascites, hepatomegaly, 
and cholecystitis. Chest x-ray shows the 
impression of pulmonary congestion.

AKI stage III was diagnosed; and managed 
with renal replacement therapy (RRT) 
by intermittent hemodialysis. The first 
hemodialysis was performed within 2 hours. 
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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10

Intravenous ceftriaxone and artesunate were 
still given.

The patient was discharged on the 12th day 
of treatment with improved clinical condition 
and laboratory parameters (but not yet fully 
normal kidney function). The patient was 
in the normal function of mobilization, the 
complaints on the admission were relieved 
and normal urination. The patient was 
scheduled for hemodialysis 2 times a week 
and finished therapy after 6 hemodialysis.

DISCUSSION
This is a case of malaria with simultaneous 
hyperparasitemia, cholecystitis, acute 
kidney injury, and anemia. Acute acalculous 
cholecystitis (ACC) is only responsible for 2%-
15% of the total cases of acute cholecystitis 
across all ages.5 Malaria-related ACC is 
uncommon in both adults and children. 
Most cases were related to Plasmodium 
falciparum.5 Although the pathophysiology 
of ACC in malarial infection has not been 
fully understood, three mechanisms are 
proposed: (1) sequestration of parasites in 
gallbladder microvasculature leading to 
gallbladder ischemia, (2) fasting state that 
caused biliary stasis, and (3) production 
of cytokines and mediators by infected 
erythrocytes.5 Secondary infection by enteric 
flora can follow.5 Diagnosis of cholecystitis 
without gallstone was established based on 
abdominal ultrasound findings.

Malaria is the first parasitic infection known to 
be associated with renal impairment in tropical 
areas.6 Severe malaria can cause disturbances 
in the glomerulus, tubules, and interstitials.6 
Renal insufficiency in the context of severe 
malarial infection commonly develops 3-7 
days after the onset of fever; serum creatinine 
typically improves in 17 ± 6 days.6 AKI in 
malaria has not been fully studied, but several 
pathological processes have been described. 
Impaired renal microcirculation due to 
sequestration from infected erythrocytes is 
considered to be the main cause. Immune-
mediated glomerular injury is also considered 
to play a role in the development of AKI 
in malaria. Another proposed theory is 
hyperbilirubinemia associated with liver 
damage can form kidney deposits.7–9 Diagnosis 
of acute kidney injury was made because of 
the escalation of BUN and creatinine levels. 
Hemodialysis was performed because acute 

Table 1. Laboratorium parameters on admission.

Parameters Result Reference Range
Hemoglobin (Hb) 12.5 g/dL 13.3 – 16.6 g/dL
White blood cell (WBC) count 30.71 x 103/µL 3.37 – 10 x 103/µL
Platelet (PLT) 65 x 103/µL 150 – 400 x 103/µL
Malaria smear PFRF 7112/200 (parasitemia 19%) negative
Total bilirubin 12.94 mg/dL 0.3 – 1.9 mg/dL
Direct bilirubin
Indirect bilirubin

10.9 mg/dL
1.94 mg/dL

0 – 2 mg/dL

Albumin 2.9 g/dL 3.4 – 4.8 g/dL
Aspartate amino transferase (AST) 168 U/L 5 – 50 U/L
Alanine amino transferase (ALT) 115 U/L 5 – 50 U/L
Gamma GT
Alkaline Phosphatase

116 U/L
112 U/L

10 – 71 U/L
40 – 129 U/L

Creatinine 3.99 mg/dL 0.7 – 1.4 mg/dL
Blood urea nitrogen (BUN) 152 mg/dL 13 – 43 mg/dL
Na+ 132 mmol/L 135 – 147 mmol/L
K+ 4.7 mmol/L 3.5 – 5.5 mmol/L
Cl- 91 mmol/L 95 – 103 mmol/L

Figure 1. The thick film under one of the microscope field of view showed Plasmodium falciparum.

Table 2. Laboratorium parameters on the third day of treatment.

Parameters Result Reference Range
Hemoglobin (Hb) 7.9 g/dL 13.3 – 16.6 g/dL
White blood cell (WBC) count 22.12 x 103/µL 3.37 – 10 x 103/µL
Platelet (PLT) 64 x 103/µL 150 – 400 x 103/µL
Malaria smear 74/200 negative
Total bilirubin 16.11 mg/dL 0.3 – 1.9 mg/dL
Direct bilirubin
Indirect bilirubin

13.90 mg/dL
2.21 mg/dL

0 – 2 mg/dL

Albumin 2.8 g/dL 3.4 – 4.8 g/dL
Aspartate amino transferase (AST) 159 U/L 5 – 50 U/L
Alanine amino transferase (ALT) 68 U/L 5 – 50 U/L
Gamma GT
Alkali Phosphatase

59 U/L
92 U/L

10 – 71 U/L
40 – 129 U/L

Creatinine 6.35 mg/dL 0.7 – 1.4 mg/dL
Blood urea nitrogen (BUN) 229 mg/dL 13 – 43 mg/dL
Na+ 119 mmol/L 135 – 147 mmol/L
K+ 3.7 mmol/L 3.5 – 5.5 mmol/L
Cl- 84 mmol/L 95 – 103 mmol/L
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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10

lung edema had developed, assumed as the 
consequence of AKI.

In severe falciparum malaria, heavy parasite 
burden and anemia develop rapidly. The 
main contributor to this usually rapid 
decline in hematocrit is the hemolysis of 
unparasitized red cells. The whole red cell 
population becomes less deformable and this 
is significantly associated with the decline of 

hemoglobin.10 The mechanisms responsible 
for reduced uninfected erythrocyte 
deformability have not been identified, in 
acute malaria there is evidence for increased 
oxidative damage which might concede 
red cell membrane function and reduced 
deformability.10 In severe multisystem disease, 
the patient may lose 2 or more grams of 
hemoglobin per deciliter in the first 24 hours 
of treatment.10 Due to a lack of resources, we 

could not perform further examination to 
differentiate the type of anemia.

CONCLUSION
Malaria continues to be a global threat. Early 
detection and treatment of severe malaria are 
of paramount importance. Future studies are 
needed to better understand the disease and 
to provide better treatment.
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