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Abstract

Dengue is one of the most common mosquito-borne viral illnesses in tropical areas, including Pakistan.
Presentation varies from a self-limiting flu-like illness to life-threatening conditions like hemorrhagic shock
and multi-organ dysfunction leading to death. In the absence of vomiting and diarrhea, electrolyte
abnormalities are rare findings. Though Guillain-Barré syndrome is a known association of viral illnesses
presenting with flaccid paralysis, there is a possibility for dengue to cause hypokalemia without apparent
gut or renal losses. Dengue-associated hypokalemic paralysis is an underrecognized entity but has a
favorable outcome. The clinician should suspect this in patients presenting with motor weakness in dengue-
endemic areas. Neurological complications of dengue are reported frequently now, so early recognition of
these neurological manifestations is needed for the successful recovery of patients. Here, we discuss a case
of dengue-induced hypokalemia presenting with acute flaccid paralysis.
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Introduction

Dengue is one of the most common mosquito-borne viral illnesses in tropical areas, including Pakistan. The
presentation of dengue varies from a self-limiting flu-like illness to life-threatening conditions like
hemorrhagic shock and multi-organ dysfunction leading to death [1]. Neurological complications of dengue
are very rare (4%) [2] and include encephalitis, Guillain-Barré syndrome, myositis, optic neuritis, and
hypokalemic paralysis. Among these, hypokalemic paralysis is very rare [3,4] and has an uncertain
pathogenesis [5].

Dengue-associated hypokalemic paralysis is transient and resolves completely with potassium replacement.
It can present as pure motor weakness of all four limbs accompanied by areflexia or hyporeflexia. We present
a case of a 30-year-old lady already diagnosed with dengue fever who presented to us with lower limb
weakness.

Case Presentation

A 30-year-old patient with no known co-morbidities diagnosed with a history of high-grade fever, headache,
and myalgias for the previous three days presented to the emergency department of a tertiary care hospital
with complaints of lower limb weakness for one day.

Her vitals on admission were BP 100/70 mmHg (standing), pulse 108/min, temperature 38° C, and
respiratory rate 16/min.

She denied a history of diarrhea, vomiting, respiratory problems, or any urinary symptoms. There was no
prior history of recent vigorous exercise, thyroid disease, or heavy carbohydrate meals. Her medical history
and family history were insignificant for any such weakness.

On neurological examination, GCS was 15/15, and cranial nerves and upper limb sensory-motor examination
were normal. On lower limb examination, there were absent deep tendon (ankle, knee) reflexes and 2/5
power with down-going planters.

The rest of her systemic examination, including respiratory, gastrointestinal, and cardiovascular, was
unremarkable.

On the day of admission, the laboratory tests revealed normal platelet counts and a decreased leukocyte
count with lymphopenia. Additionally, the serum urea, creatinine, urine R/E, and glucose were within
normal limits. Initially, her serum electrolytes were normal, except for low potassium. Her serum
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electrolytes were monitored daily during treatment. Serum potassium was 2.8 mmol/L on day 2 and 3.6
mmol/L on day 3. Her ABGs were normal. All baseline investigations on admission are given in Table /. An
electrocardiogram (ECG) on admission showed changes that were consistent with hypokalemia and included
ST segment depression, significant U wave, and prolonged QU interval (Figure ).

Laboratory parameter Result Reference range Laboratory parameter Result Reference range
WBC 2.7 4-1110"3/uL Creatinine 0.56 0.42-1.06 mg/dL
Hemoglobin 10.2 11.5-17.5g/dL Sodium 139 135-150 mmol/L
Platelets 119 150-450 10"3/uL Potassium 2.57 3.5-5.1 mmol/L
Neutrophils 81.5% 40-75% Chloride 112.7 96-112mmol/L
Lymphocytes 13.3% 20-45% Magnesium 1.8 1.5-2.5mg/dL
Creatine kinase 434 26-140U/L HbsAg Negative

Alt 162 10-50 U/L Anti-HCV Negative

Alkaline phosphatase 119 35-104U/L RBS 139 70-140mg/dL
Total Bilirubin 0.63 0.1-1.0mg/dL Dengue NS1 Positive

S. Urea 8.6 10-50mg/dL

TABLE 1: Laboratory test results of the patient

g: gram, mg: milligram, pg: picogram, L: liter, dL: deciliter, uL: microliter, mmol: millimole, L: liter, U: units.
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FIGURE 1: ECG of the patient before potassium chloride infusion
showing ST segment depression, U wave, and prolonged QU interval

She was diagnosed with acute dengue fever with hypokalemia and started on appropriate supportive
treatment, aiming to correct the electrolyte abnormality. Her net potassium deficit was calculated, and
intravenous potassium chloride (KCL) was given through a peripheral line at a rate of 10 mmol/hr. On the
correction of her serum potassium to 3.5 mg/dl, the patient regained strength in her lower limbs with a
power of 5/5 on examination and reflexes of the lower limbs.

After intravenous KCL replacement, an ECG was repeated, and that came to normal Figure 2.
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FIGURE 2: ECG after potassium chloride replacement

Discussion

Dengue has been regarded as a nonneurotropic virus [6]; however, rare instances of neurological
complications have been found, which include encephalopathy, GBS, myositis, meningitis, and acute pure
motor weakness [7]. The pathogenesis of neurological manifestations includes the neurotrophic effect of the
dengue virus, related to the systemic effects of dengue infection, and immune-mediated [8]. Serotypes
commonly associated with neurological manifestations are DENV-2 and DENV-3 [9].

There is less literature available showing the association between acute motor weakness and dengue fever.
Hira et al. concluded in their research that dengue virus infection led to acute neuromuscular weakness
because of hypokalemia, myositis, and Guillain-Barré syndrome [10]. GBS had also been reported [11-13].
Sanjeev et al. reported a case series of three confirmed dengue patients presenting with acute reversible
motor weakness due to hypokalemia [14]. Roy et al. also reported two cases of dengue patients with
reversible motor weakness due to hypokalemia [15]. A review of the published literature reveals that 35
instances of hypokalemic paralysis associated with dengue have been recorded on the Indian subcontinent
[16].

Given that there were no apparent renal or gastrointestinal causes of potassium depletion or history of
previous similar episodes and complete resolution of symptoms on potassium replacement [17], a diagnosis
of dengue-associated hypokalemia was the most appropriate differential for this case.

The exact mechanism of hypokalemia in dengue is unclear, but there is a certain hypothesis that it can be
due to a transcellular shift in response to insulin release or self-limiting transient tubular dysfunction
leading to potassium excretion [18]. Further study is needed in this regard and needs to be published, as
dengue is on a rising trend and neurological complications are reported frequently now [19,20]. Physicians in
endemic areas need to open their minds to unusual presentations like hypokalemic paralysis, which could be
life-threatening but easily treatable.

Conclusions

Dengue-associated hypokalemic paralysis is an underrecognized entity but has a favorable outcome. The
clinician should suspect this in patients presenting with motor weakness in dengue-endemic areas.
Neurological complications of dengue are reported frequently now, so early recognition of these
neurological manifestations is needed for the successful recovery of patients. Further study is needed in this
regard and needs to be published, as dengue is on the rise. Dengue-induced hypokalemia should be kept
under differential diagnosis and should be ruled out, especially in endemic countries during dengue
outbreaks and in cases where the etiology is uncertain. A high degree of suspicion in endemic areas can help
in picking up more cases, thereby helping in understanding the true extent of neurological complications in
dengue fever.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. IREB issued approval
866/DME/KMC. This proposal has been given approval by the IREB of the Khyber Medical College/Khyber
Teaching Hospital. During the whole work all personal information of patients/subjects were kept
confidential. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
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received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1.  Wiemer D, Frickmann H, Kriiger A: Dengue fever: Symptoms, epidemiology, entomology, pathogen
diagnosis and prevention. Hautarzt. 2017, 68:1011-20. 10.1007/s00105-017-4073-6
2. Garg RK, Malhotra HS, Jain A, Malhotra KP: Dengue-associated neuromuscular complications. Neurol India.
2015, 63:497-516. 10.4103/0028-3886.161990
3. Gupta N, Garg A, Chhabra P: Dengue infection presenting as acute hypokalemic quadriparesis. ] Postgrad
Med. 2014, 60:327-8. 10.4103/0022-3859.138824
4. Jain RS, Gupta PK, Agrawal R, Kumar S, Khandelwal K: An unusual case of dengue infection presenting with
hypokalemic paralysis with hypomagnesemia. ] Clin Virol. 2015, 69:197-9. 10.1016/j.jcv.2015.06.098
5. Singh VB, Kumar H: Hypokalemic quadriparesis: a rare manifestation of dengue fever . Ann Indian Acad
Neurol. 2019, 22:519-20. 10.4103/aian.AIAN _512_18
6. Gutch M, Agarwal A, Amar A: Hypokalemic quadriparesis: An unusual manifestation of dengue fever . ] Nat
Sci Biol Med. 2012, 3:81-3. 10.4103/0976-9668.95976
7. Kulkarni R, Pujari S, Gupta D: Neurological manifestations of dengue fever . Ann Indian Acad Neurol. 2021,
24:693-702. 10.4103/aian.ATAN_157_21
8. Gupta M, Nayak R, Khwaja GA, Chowdhury D: Acute disseminated encephalomyelitis associated with
dengue infection: a case report with literature review. ] Neurol Sci. 2013, 335:216-8.
10.1016/j.jns.2013.08.029
9. Pandey A, Verma R, Jain A, et al.: Correlation of serotype-specific strain in patients with dengue virus
infection with neurological manifestations and its outcome. Neurol Sci. 2022, 43:1939-46. 10.1007/s10072-
021-05477-8
10. Hira HS, Kaur A, Shukla A: Acute neuromuscular weakness associated with dengue infection . ] Neurosci
Rural Pract. 2012, 3:36-9. 10.4103/0976-3147.91928
11. Soares CN, Cabral-Castro M, Oliveira C, Faria LC, Peralta JM, Freitas MR, Puccioni-Sohler M:
Oligosymptomatic dengue infection: a potential cause of Guillain-Barré syndrome . Arq Neuropsiquiatr.
2008, 66:234-7. 10.1590/50004-282x2008000200018
12.  Ralapanawa DM, Kularatne SA, Jayalath WA: Guillain-Barre syndrome following dengue fever and literature
review. BMC Res Notes. 2015, 8:729. 10.1186/513104-015-1672-0
13.  Prateek, Sharma V, Paliwal N, Tak H: Dengue, Guillain-Barré syndrome, and cerebral infarction: a case of
rare complication. Indian | Crit Care Med. 2019, 23:533-5. 10.5005/jp-journals-10071-23285
14. Jha S, Ansari MK: Dengue infection causing acute hypokalemic quadriparesis. Neurol India. 2010, 58:592-4.
10.4103/0028-3886.68657
15.  Roy A, Tripathi AK, Verma SP, Reddy H, Jain N: Acute hypokalaemic quadriparesis in dengue fever . BMJ
Case Rep. 2011, 2011:10.1136/bcr.11.2010.3514
16. Malhotra HS, Garg RK: Dengue-associated hypokalemic paralysis: causal or incidental? . ] Neurol Sci. 2014,
340:19-25. 10.1016/j.jns.2014.03.016
17.  Maurya PK, Kulshreshtha D, Singh AK, Thacker AK: Rapidly resolving weakness related to hypokalemia in
patients infected with dengue virus. ] Clin Neuromuscul Dis. 2016, 18:72-8. 10.1097/cnd.0000000000000140
18.  Maurya PK, Kulshreshtha D, Singh AK, Thacker AK: Rapidly resolving weakness related to hypokalemia in
patients infected with dengue virus. ] Clin Neuromuscul Dis. 2016, 18:72-8.
10.1097/CND.0000000000000140
19. Gupta DK, Vaish AK, Arya RK, Chaudhary SC: Hypokalaemic quadriparesis: an unusual manifestation of
dengue fever. BMJ Case Rep. 2011, 2011: 10.1136/bcr.12.2010.3673
20. LiGH, Ning ZJ, Liu YM, Li XH: Neurological manifestations of dengue infection. Front Cell Infect Microbiol.

2017, 7:449. 10.3389/fcimb.2017.00449

2023 Akhtar et al. Cureus 15(9): e44705. DOI 10.7759/cureus.44705

4 0of 4


https://dx.doi.org/10.1007/s00105-017-4073-6
https://dx.doi.org/10.1007/s00105-017-4073-6
https://dx.doi.org/10.4103/0028-3886.161990
https://dx.doi.org/10.4103/0028-3886.161990
https://dx.doi.org/10.4103/0022-3859.138824
https://dx.doi.org/10.4103/0022-3859.138824
https://dx.doi.org/10.1016/j.jcv.2015.06.098
https://dx.doi.org/10.1016/j.jcv.2015.06.098
https://dx.doi.org/10.4103/aian.AIAN_512_18
https://dx.doi.org/10.4103/aian.AIAN_512_18
https://dx.doi.org/10.4103/0976-9668.95976
https://dx.doi.org/10.4103/0976-9668.95976
https://dx.doi.org/10.4103/aian.AIAN_157_21
https://dx.doi.org/10.4103/aian.AIAN_157_21
https://dx.doi.org/10.1016/j.jns.2013.08.029
https://dx.doi.org/10.1016/j.jns.2013.08.029
https://dx.doi.org/10.1007/s10072-021-05477-8
https://dx.doi.org/10.1007/s10072-021-05477-8
https://dx.doi.org/10.4103/0976-3147.91928
https://dx.doi.org/10.4103/0976-3147.91928
https://dx.doi.org/10.1590/s0004-282x2008000200018
https://dx.doi.org/10.1590/s0004-282x2008000200018
https://dx.doi.org/10.1186/s13104-015-1672-0
https://dx.doi.org/10.1186/s13104-015-1672-0
https://dx.doi.org/10.5005/jp-journals-10071-23285
https://dx.doi.org/10.5005/jp-journals-10071-23285
https://dx.doi.org/10.4103/0028-3886.68657
https://dx.doi.org/10.4103/0028-3886.68657
https://dx.doi.org/10.1136/bcr.11.2010.3514
https://dx.doi.org/10.1136/bcr.11.2010.3514
https://dx.doi.org/10.1016/j.jns.2014.03.016
https://dx.doi.org/10.1016/j.jns.2014.03.016
https://dx.doi.org/10.1097/cnd.0000000000000140
https://dx.doi.org/10.1097/cnd.0000000000000140
https://dx.doi.org/10.1097/CND.0000000000000140
https://dx.doi.org/10.1097/CND.0000000000000140
https://dx.doi.org/10.1136/bcr.12.2010.3673
https://dx.doi.org/10.1136/bcr.12.2010.3673
https://dx.doi.org/10.3389/fcimb.2017.00449
https://dx.doi.org/10.3389/fcimb.2017.00449

	Dengue and Hypokalemic Paralysis: A Rare Association
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory test results of the patient
	FIGURE 1: ECG of the patient before potassium chloride infusion showing ST segment depression, U wave, and prolonged QU interval
	FIGURE 2: ECG after potassium chloride replacement

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


