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Increasing cases of Naegleria fowleri during the time of COVID 19; an emerging concern SR

of Pakistan

Dear Editor,

Naegleria fowleri is an amoebic pathogen distributed throughout the
world that causes deadly brain infection known as primary amoebic
meningoencephalitis (PAM). It is lethal in most cases, with a mortality
rate of 98%. Male genders are predominantly affected [1]. The pathogen
is found in fresh waters and moist soils. It causes symptoms similar to
meningitis (fever, neck rigidity, nausea, vomiting) as soon as it reaches
the brain through the nose, possibly due to water activity. Death occurs
due to edema and brain herniation after 3-7 days of the appearance of
signs and symptoms [2]. The first case was reported in 2008 in Pakistan.
This amoeba has led to an emerging concern in Karachi, the largest city
of Pakistan, and a major coastal area in 2022. The first death due to this
pathogen in 2022 was reported on May 2, 2022. The patient was a
59-year-old who lived in Kemari, a district of Karachi [3]. Another case
was reported in the last week of June 2022. Two additional deaths of
men were reported on July 1, 2022. One of them was 59-year-old, and
the other one was 38-year-old. Both died at different hospitals in the city
[4]. The total number of cases reported up to July 1, 2022, was four [4].
Every year, cases increase in summer seasons. According to Dr. Bahoto,
Director-General of the Sindh Health Department, all four patients had
no history of recreational water activity, and they were likely to be
infected by domestic water supply [5]. The infection could also be
associated with nasal irrigation utilizing neti pots and ablution practices
[6]. The medical literature shows that most cases in the US were chil-
dren less than 14 years of age [7]. In contrast, the highest number of
cases in Pakistan were between 26 and 45 years of age [1]. Thus, there is
a possibility that a genetically unique strain is responsible for recurrent
outbreaks of Naegleria fowleri in Pakistan almost every year.

Unfortunately, there is no database that can affirm the exact number
of deaths due to PAM in the recent past several years, and the majority of
cases went unreported [1]. The available data showed the number of
deaths has increased during the past few years. In 2017, there were six
deaths, followed by seven in 2018. In 2019, fifteen deaths were reported
till October [8,9]. No deaths were reported in 2020, but there is no
certainty due to a lack of data collection with missing cases. Six deaths
were reported in 2021 [10]. The number of deaths in 2022 has reached
four as of July 1, 2022 [4]. No case has so far been reported after that.
Fig. 1 shows the total number of deaths reported in Pakistan due to PAM
in 2022 [3,4].

N. fowleri is thermophilic and hence thrives in hot temperature
conditions. PAM cases are most frequently reported in summer from
April to September. With global climate change, summers are getting
longer, and humid conditions make water bodies the perfect habitat for
amoebas, and the prevalence of Naegleria fowleri in water bodies is
increasing [11].

N. fowleri cannot survive in chlorinated water. However, public
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water pools, lakes, and other freshwater bodies are not properly chlo-
rinated. Hence, these become a source of infection [1]. In addition, even
domestic water has been found to be contaminated with the organism,
which is alarming. In a recent study, water samples were taken from
various sites throughout Karachi, including two main reservoirs and the
areas supplied by these distribution networks. Water samples were sent
to detect Naegleria fowleri through PCR and culture, which came posi-
tive [6], leading to the conclusion that N fowleri is present in the water
reserves of Karachi. This is surprising, given that Karachi’s water is often
salty, and amoebas cannot thrive in salty water, showing that the N
fowleri strain encountered in Pakistan to be distinct from those reported
in the remainder of the world, or it may have evolved a resistance to the
saline surroundings [11].

Evidence has suggested that Naegleria cannot spread to a person
through the oral route, and it is only known to do so through the ol-
factory pathway. The infection moves to the brain after entering the
nasal cavity and lives on nerve tissues there. Swimmers and those who
participate in water activities are more likely to come in contact with the
pathogen [2,12,13].

To date, all the reported cases of PAM in Pakistan were in Muslims.
Among these, only two were in people who had previously participated
in recreational water activities. Others had no such exposure. The
infection is attributed to ablution, which includes rinsing the nose with
water. As ablution is a necessary ritual for Muslims, the incidence of
infection is higher in them [1]. Other procedures that include nasal
irrigation, such as cleaning nasal sinuses, could also lead to infection
[12].

There is no study that can fully describe the cases of N. fowleri in-
fections that have occurred in Pakistan over the past eight years. The
majority of the country’s information is either unreported or missing
[11.

Pakistan’s healthcare system is already overburdened. The system is
understaffed and faces financial constraints. As PAM is a rapidly pro-
gressive disease; by the time diagnosis is confirmed, most patients have
deteriorated clinically. According to CDC, because of the rarity of the
disease, diagnosis is confirmed in 75% of cases after the death of patients
upon autopsies [14].

The patient only has a very brief window of time after the onset of
clinical symptoms for therapy to be successful. Given PAM’s extremely
high death rates (nearly 100%), it is likely that many patients are
already in a stage where current treatments are ineffective when they
seek medical attention [15].

Pakistan’s healthcare system is already overburdened with
numerous communicable and non-communicable diseases of public
health significance. Pakistan is one of the few countries where poliovirus
is still rampant, and the addition of COVID-19 has already stretched the
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Fig. 1. PAM deaths reported in Pakistan 2022.

bow to its limit. At this point, if an outbreak of Naegleria occurs to a
wider population, it would only cause the existing cracks in the
healthcare system to widen beyond control [16].

The world is already highly affected by Monkeypox and COVID-19
[21]. In this scenario, any other outbreak is creating a massive pres-
sure on a country’s health system. Early prevention is highly important.
The Pakistan Health System should form an expert team and a standard
operating protocol [SOPs] should be prepared as early as possible.

Of the 20 Naegleria strains, only N fowleri is harmful to humans.
Given that details on the etiology of N fowleri is still uncertain and may
involve multiple factors, a thorough understanding of its genetic origin
can provide light on the cause of this severe and quickly lethal disease.
Specifically, the detection of the unique sequences of genes and genetic
markers can help to better understand the mechanisms of the disease.
With this approach, if the genome sequence of the recently discovered
resistant strain in Pakistan is discovered, this will aid in early illness
detection and prevention [11].

The Water and Sewerage Board (KWSB) is the principal agency in
Karachi which oversees issues with water distribution and chlorination
in the city. Water resources must receive properly regulated chlorination
and biological treatment to ensure good quality water. The KWSB has
been ordered by the health authorities to ensure that the municipal
water supply is adequately chlorinated with the WHO recommenda-
tions, and preventive actions have also been developed to stop the
spread of this sickness, [17,18].

Additionally, underground water storage should be regularly cleaned
twice a year and treated with chlorine tablets (1 tablet for 5 L of water).
The Karachi Metropolitan Corporation being responsible for maintain-
ing the cleanliness and proper chlorination of all the city’s swimming
pools, and it should ensure that the task is properly done [1].

Numerous preventive strategies used at home can reduce the inci-
dence of Naegleria infection. People should develop the habit of using
boiled water for cleaning purposes. Filtered or boiled water should be
used for drinking, ablution, brushing, and gargling. To prevent entry via
the nose, people should keep their faces away from showers [1].

It is strongly advised that individuals should only utilize swimming
pools that have been adequately chlorinated and disinfected, and to
always ask about the sanitary facilities. Avoiding freshwater bodies like
lakes, rivers, and ponds is necessary, particularly in summer when the
water temperature is high. People should be advised to refrain from
jumping into freshwater bodies or splashing to prevent N. fowleri from
entering the nasal passages. People should use nasal clips to lessen the
possibility of contaminated water entering the nose if such activities
cannot be avoided. After swimming in freshwater bodies of water, some
people would advise cleaning the nose and nasal passages with clean
water, however, the efficacy of this practice is uncertain at this time. The
CDC advises using distilled or filtered bottled water for sinus rinsing. It
also advises boiling or filtering water with 1 pm or smaller pores to
prepare water for sinus rinsing in the absence of the options mentioned
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above [19].

Preventing the disease in the first place is the key solution, as the
treatment is not effective and the disease is deadly. For this purpose, in
addition to print and electronic media advertisements, social media is a
powerful instrument for raising public knowledge of this deadly infec-
tion. Only through public education of people can we prevent the dis-
ease and eliminate it [20].

To combat this deadly infection, a collaborative work is important.
Drinking water should be chlorinated regularly and should pass lab tests.
Regular inspection is important. It is important to prepare a proper
standard operating procedure as early as possible. With the recom-
mendations as mentioned above, we are expecting to see a N fowleri-free
Pakistan.
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