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Abstract

Despite its eradication in 1970, southern Italy now confronts the limited but tangible prospect of malaria re-emergence, a concern shared by other warmer regions in 
Europe. The article discusses the rapidly changing climatic and societal conditions that are raising concerns about the potential resurgence of malaria in southern Europe, 
particularly in southern Italy. Malaria was endemic for millennia, and it was only in the second half of the 20th century that the disease was eradicated by disrupting the 
ecosystem of the Anopheles mosquito, which is the vector of the parasitic infection. This, combined with imported malaria cases and suitable environmental conditions, 
creates a signifi cant risk for local transmission. As the conditions for re-emergence become increasingly favorable, and with the rise of resistance to antimalarial drugs in 
particular, are we prepared to counteract such a health crisis? The article discusses the primary risk factors of malaria re-emergence, with an emphasis on southern Italy, 
and suggests re-centering the debate around health professionals, rather than primarily on political actors.

Introduction

Nowadays, malaria is mostly present in the Global South, 
notably in Africa. According to the WHO World Malaria Report 
2024, there were an estimated 263 million malaria cases and 
597,000 deaths worldwide in 2023, with more than 94% of cases 
and deaths occurring in the WHO African Region [1]. However, 
malaria also has a deep and historically signifi cant presence 
across Europe, particularly in the southern regions, where 
it once constituted a major public health burden. Although 
successfully eradicated, leading to a diminished perception of 
its threat, the re-emergence of mosquito-borne diseases like 
malaria and dengue in Europe necessitates renewed vigilance 
[2].

 According to the ECDC, there were 6,131 confi rmed cases 
in 2022 across Europe, of which 99.8% were imported. Only 13 
cases were locally acquired: seven in France, three in Germany, 
two in Spain, and one in Ireland [3]. Factors such as climate 
change and increased international travel strongly support the 
critical scientifi c discussion regarding the risk of malaria’s re-

establishment, which our paper further explores. It is generally 
accepted that European countries are currently safe from a 
return of malaria, including in the southern regions of the 
Old Continent. This would be due to the great Saharan barrier, 
which supposedly effi ciently blocks mosquitoes’ access from 
entering from West Africa, where malaria is endemic. However, 
the climate changes that are shaking up the climatology of 
the temperate zones of the Northern Hemisphere are rapidly 
creating a critical new situation that should be carefully 
examined [4].

One of the earliest historical testimonies of the deleterious 
presence of malaria was written on the tomb of the great 
Roman poet Virgil: “Mantua me genuit; Calabri rapuere; tenet 
nunc Parthenope. “Mantua gave me life, the Calabrians took 
it away, Naples holds me now.” The poet presumably died 
from malaria on his way back from Greece. Some unverifi able 
hypotheses claim that malaria has killed nearly half of all 
human beings on Earth. This is clearly excessive. However, 
the disease nowadays primarily kills children: an estimated 
fi gure of 600,000 annual malaria deaths, two-thirds of which 
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are children under the age of 5 [5]. It is one of the worst 
scourges in human history, persisting for millennia. Malaria 
is caused by a parasite, Plasmodium, which is transmitted 
by a specifi c species of mosquito: the Anopheles mosquito. 
Symptoms typically include fever, headache, and chills, and if 
left untreated, particularly the Plasmodium falciparum type, it 
can progress to severe illness and death.

Beyond the genetic pressure on humanity, malaria and 
yellow fever have played a crucial role in our history. They 
have determined the outcome of certain wars and confl icts, 
and conditioned some of the invasions that have shaped our 
geography, up to the present day. Malaria, to some extent, 
protected sub-Saharan Africa from colonial invasions until 
the 19th century, while the colonization of Latin America by 
Europe took place as early as the 16th century. It was most 
likely the Europeans who brought malaria to Latin America, 
which was previously untouched by these fevers. As soon 
as the colonists advanced beyond the Maghreb, they faced a 
signifi cant mortality rate. It was from the moment quinine 
was recognized as a medicine against brook fevers that the 
colonization of Africa began. 

From war to war, new molecules are discovered, most 
notably artemisinin, derived from the Artemisia plant. By 
exhuming ancient manuscripts of traditional medicine, Chinese 
researcher To Youyou discovered the secret to its effectiveness 
and was awarded the Nobel Prize in Medicine in 2015 [6]. 
Nevertheless, to identify the direct cause of the disease, we 
must go back to the end of the 19th century, with the discovery 
of Plasmodium as a malaria agent by French Alphonse Laveran 
in 1880. The link to vectors such as Anopheles mosquitoes was 
identifi ed by Englishman Ronald Ross in 1895. Both would 
receive the Nobel Prize [7].

Thanks to the identifi cation of the role of mosquitoes, at the 
beginning of the 20th century, American surgeon William C. 
Gorgas led an unprecedented fi ght against potential mosquito 
breeding grounds. This fi ght would lead to improved living 
conditions on the Panama Canal construction site. By 1969, 
the year man fi rst set foot on the moon, the WHO recognized 
that malaria was becoming resistant to DDT [8]. This growing 
resistance prompted renewed global efforts, and beginning 
in the 1990s, under pressure from philanthropists such as 
Bill Gates, the WHO launched a new malaria control initiative 
called “Roll Back Malaria” [9]. 

However, the history of malaria in Europe extends much 
earlier: by the late 19th century, in about a third of Italy’s 
territory, malaria had already become widespread, affecting 
approximately 10% of the population and causing 15,000–
20,000 deaths annually out of 2 million cases. Mortality 
rates were particularly high in the central (e.g., Maremma 
in Tuscany, Agro Romano), southern regions, and islands, 
including the Tyrrhenian and Ionian coasts, Sardinia, Calabria, 
and Sicily. Plasmodium falciparum (the deadliest species 
of malaria parasite) was the most prevalent in these areas, 
while in the North, milder forms caused by P. vivax and P. 
malariae were more common [10,11]. Although malaria was 
declared eradicated in Italy in 1970, the ecological and social 

determinants that once sustained endemic transmission—
such as the presence of competent Anopheles vectors and 
human mobility from endemic regions—are gradually re-
emerging [12]. It is nowadays the most important imported 
tropical disease. That is why some measures are still taken to 
monitor its epidemiology; notably the fact that the notifi cation 
of each case—imported or autochthonous—is still mandatory. 
However, the Italian Ministry of Health acknowledges that 
this measure presents some weaknesses. In fact, malaria 
cases are likely underestimated in certain regions, primarily 
because every diagnosis requires microscopic confi rmation, 
and many of these confi rmations are never offi cially reported. 
Furthermore, notifi cations are sometimes delayed, even 
though diagnoses of imported cases must be reported within 
5 days and autochthonous cases within 24 hours. In some 
instances, these delays can extend to several months, reducing 
the effectiveness of surveillance and control measures. This 
underreporting is particularly concerning because malaria 
is mainly transmitted by mosquito vectors, but it can also 
be spread through other human-to-human routes, such as 
blood transfusions. Accurate and timely reporting is therefore 
crucial to prevent both vector-borne and non-vector-borne 
transmission and to ensure the safety of transfusion products 
by specialized doctors in Italy.

Furthermore, the patients who are suspected of being 
infected with malaria undergo malaria screening, which 
consists of a specifi c survey and an immunological test [13]. 
Nevertheless, these measures do not always prevent nosocomial 
infections of malaria. We can notably refer to the two nosocomial 
infections of 2017 [14]. However, vectorial transmission is not 
to be completely excluded from the possibilities. For instance, 
in 1997, in the province of Grosseto, a person was contaminated 
with P. vivax malaria from an indigenous An. Labranchiae [13]. 
For further monitoring of imported cases, medical strategies 
should also include targeted screening among immigrants and 
travelers from endemic regions using peripheral blood smears 
or rapid diagnostic tests [15].

Importantly, malaria is not only a modern concern in 
Italy. Ancient DNA studies have revealed the presence of P. 
falciparum in Southern Italy as early as the 1st–2nd century CE 
[16], demonstrating that the disease has had a long-standing 
impact on the region across various ecological and cultural 
contexts. This historical perspective underscores the persistent 
challenges in controlling malaria, from ancient times to 
present-day nosocomial and vector-borne cases.

Discussion

As we have just seen, the fate of humanity since its origins 
and the survival of certain species of Anopheles are based on 
a form of saprophytism of mosquitoes and Homo sapiens. The 
recent eradication of malaria in southern Europe, in particular, 
was the result of strong ecological pressure against mosquitoes 
in these regions. Can this result be considered defi nitive, or 
could it be called into question by environmental changes? 
This eradication was the result, among other things, of the 
intensive use of pesticides, including the notorious DDT. Would 
such a practice still be acceptable today from an ecological, or 
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even simply moral, point of view? That is one of the questions. 
If malaria was endemic in these regions, it is because there 
was a favorable environment there that still exists and that 
we have simply destabilized for a while. One may wonder 
whether the current climate change caused by the industrial 
era is likely to infl uence the re-emergence of malaria in certain 
regions, which are at the interface between endemic infested 
areas and others further north, which are immune due to their 
colder and therefore unfavorable climate. Predictive models 
combining climate, entomological, and demographic data 
suggest that suitable habitats for Anopheles mosquitoes are 
likely to expand northward in Europe, increasing receptivity 
to local transmission under future climate scenarios [17]. In 
fact, between 2010 and 2020, clusters of locally transmitted 
malaria were documented in Greece and Spain, underlining 
that favorable ecological and social conditions can still enable 
transmission in Europe [18].  A similar concern arises when 
examining the climate in the southern Calabria region, where 
there is a noticeable rarefaction of the rainfall regime in spring 
and autumn, which leads to a slow desertifi cation, particularly 
along the coast of the Ionian Sea, accompanied, however, by 
more intense rainy episodes than before [19]. Meteorological 
measurements indicate a rather weak trend towards warming 
with many local variations. Where this phenomenon is more 
marked is in the mountains (Aspromonte). Given that the 
development of Anopheles mosquitoes is conditioned by high 
temperatures (at least 16°C) and the presence of puddles, one 
might say that the current trend is not, a priori, towards a 
resurgence of malaria. The temperatures currently observed 
throughout the year point towards an extension of favorable 
periods, even in the mountains. Furthermore, the more 
frequent stormy episodes [20], even in summer, create a 
climatic continuum favorable to mosquito species already 
endemic in these regions and to the arrival of other, more 
dangerous species, as they carry Plasmodium. In this regard, 
we recall the appearance of tiger mosquitoes in Italy in recent 
decades.

Apart from these climatic aspects, what can be added? 
Since the declared eradication, over the last fi fty years, 
sporadic cases of malaria in Italy in general (500-700 cases 
per year) are of an imported nature, for example, by travelers 
returning from endemic areas, such as West Africa [21]. This 
national trend refl ects a broader European pattern, as imported 
malaria cases in the EU/EEA show a distinct seasonal peak 
between July and September, largely linked to summer travel 
to endemic areas [3]. While this travel-related malaria is 
relatively well characterized and generally contained, a further 
element that deserves attention is the growing demographic 
pressure from Africa towards Europe. This movement, often 
driven by economic migration, can also contribute to the 
introduction of infected individuals, although the magnitude 
of this phenomenon remains insuffi ciently documented. 
This constitutes an element of potential destabilization of 
the metastable state of malaria in southern Europe. Despite 
that, it’s important to note that there were recent reports of 
autochthonous malaria clusters in Italy, which also suggest 
a re-evaluation and potential update of the existing malaria 
surveillance system [14,22].

In addition to all of the above, two more elements should 
also be brought to the table; on the one hand, the rise in 
resistance of Plasmodium to existing antimalarials, including 
artemisinin derivatives (artesunate, for example), and the level 
of preparedness of health bodies [23]. The increasing resistance 
to artemisinin represents a true threat, because the current 
fi rst- and second-line treatment against uncomplicated 
malaria caused by P. falciparum or chloroquine-resistant P. 
vivax are Artemisinin-based Combination Therapies (ACTs), 
that is, an association of a derivative of artemisinin—such as 
artesunate or artemether—with another antimalarial drug—
such as amodiaquine or lumefantrine.  It is interesting to 
know that the resistance to artemisinins is only “partial”, 
which means that it only occurs during a specifi c stage of the 
parasitic cycle: the ring stage. The main consequence of this 
resistance is a delay in the clearance of the parasites from 
the blood. No “full” resistance to artemisinins has ever been 
reported so far. Therefore, if the Plasmodium is resistant only 
to artemisinins, ACTs should still be effective if the associated 
drug is still effi cacious. However, some strains in the Great 
Mekong Subregion seem to have developed a resistance to both 
the artemisinin derivative and the associated drug of some of 
the ACTs that are used in their regions. This obviously fails 
these ACTs. When this happens, it is certainly possible to 
change the combination of the drugs—in other words, using 
another ACT. Furthermore, it is interesting to note that, often, 
the resistance to antimalarial treatments can be developed by 
several different strains of Plasmodium independently [24]. 
This leads us to wonder how long artemisinin and its derivatives 
will be effi cient before they become completely ineffective, as 
other drugs that were used against malaria before ACTs. For 
example, we can mention Mefl oquine. This drug used to be the 
fi rst-line treatment against malaria, but it became completely 
ineffective within 6 years after its introduction [25]. If a 
similar situation were to happen with artemisinin, it would be 
a serious disaster. The erosion of the effectiveness of medicinal 
agents is not specifi c to this class of drugs, and it is hoped 
that pharmaceutical companies will tackle the problem head-
on soon. Ongoing research on drug resistance, both in vivo and 
in vitro, is essential to anticipate treatment failures and guide 
therapeutic strategies [26].

The apparent victory against malaria in southern Europe 
has created a form of negligence among the public and, 
consequently, among politicians. There is talk of inactive 
surveillance networks, and what about the level of preparedness 
of the rank-and-fi le physician? General practitioners are 
primarily trained to prescribe preventive medication for 
travelers. However, given the diffuse symptoms, especially 
at the beginning of the infection, this makes diagnosis more 
diffi cult, especially in areas of southern Europe with little or 
no travel. 

The sporadic nature of these diffi cult-to-diagnose cases 
in southern Europe fi nds an interesting analogue in Florida. 
In this state, malaria has not been endemic since the 1940s. 
Nevertheless, just as for Italy, very few homegrown cases 
still occur sporadically [14]. However, there is an interesting 
difference between Italy and Florida: while vectors are very 
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rare in Italy, it is not in Florida. In fact, there are still 8 species 
of Anopheles that are active and abundant in this state, notably 
Anopheles Quadrimaculatus [27]. Thus, contrary to Europe, 
locally-acquired malaria in Florida may not only be the result 
of human-to-human transmission, but also of a vectorial 
transmission [28]. However, the presence of these vectors 
is not likely to result in a major outbreak for now because of 
the combination of two factors: fi rstly, there are still very few 
malaria cases in the United States (imported or homegrown), 
which means that it is very improbable for mosquitoes to bite 
an infected person. Secondly, the mosquitoes that are present 
in Florida are not highly anthropophilic, which means that they 
prefer to bite other animals rather than humans. We could thus 
affi rm that these vectors do not represent a threat for now. 
In fact, this huge population of mosquitoes is not controlled 
anymore because of the low risk of the re-emergence of malaria. 
Moreover, another factor that prevents malaria outbreaks 
is the cold of winter, which hinders proliferation during 
this period. However, climate change is leading to warmer 
winters. This means that the situation of vectors in Florida 
demands ongoing surveillance, as the shifting climate could 
fundamentally alter the current risk assessment for malaria 
re-emergence, mirroring the climate-driven concerns also 
emerging for southern Italy [29]. Environmental interventions 
such as draining stagnant waters, improving urban drainage, 
and larviciding remain crucial for vector control in receptive 
regions [30].

The purpose of this note is not to be yet another message in 
a bottle thrown into an ocean of information, more or less well 
fi ltered by artifi cial intelligence. This brief communication is 
an essay intended as a note of hope. Let us explain. So far, the 
catastrophe has not (yet) occurred. And we can still act, but what 
can we do? We cannot decisively infl uence the climate in a short 
time, despite what some people may say. We cannot effectively 
prevent the rise of Plasmodium’s resistance to existing 
antimalarial drugs. And it would be unrealistic to limit more 
frequent intercontinental travels, or to infl uence migratory 
fl ows across the Mediterranean. Furthermore, the human 
population itself and its interactions with the environment and 
mosquitoes determine exposure and susceptibility to infection 
if the other factors align (Figure 1). Indeed, climatic changes, 
the presence of competent Anopheles vectors, intercontinental 
travel, and anthropogenic factors such as land-use changes and 
urbanization all converge to create a multifaceted risk scenario 
for malaria re-emergence in Southern Italy. So what does this 
mean in practice? We can already consolidate what exists, yet 
strengthening malaria preparedness does not always seem to be 
on the agenda. One concrete measure could be the reactivation 
of surveillance networks through general practitioners, for 
instance, by extending training sessions that already exist for 
other medical subjects [31]. We must continue to emphasize 
the need for good prophylaxis before embarking on a trip to 
an infected area. Ultimately, a truly comprehensive strategy 
against malaria reintroduction must integrate environmental 
control, enhanced clinical vigilance, robust public health 
preparedness, and ongoing research on drug and insecticide 
resistance [32]. Within this framework, at the center of this 
debate, their role in early detection, treatment, and community 

education is crucial to preventing malaria re-establishment in 
Europe [33].

This may seem obvious, but how many times have we heard 
someone say they traveled without taking their medication and 
didn’t catch anything? It’s like saying I drive my car without 
wearing a seatbelt. It is certainly important to be vaccinated 
against yellow fever before traveling to intertropical countries 
because it is required by law. However, malaria prophylaxis 
is left to your discretion. Non-imported malaria means fewer 
chances of non-spreading, even in metastable areas (for 
example, southern Italy). Let us recall in this regard that vector 
transmission of malaria occurs through certain Anopheles 
species based on a vicious circle: an infected mosquito bites a 
human who becomes infected, who in turn is bitten again by 
another mosquito who in turn becomes infected. If this scenario 
is not fully followed, the infection cannot be maintained and 
further progress [34].

Conclusions

Malaria has a deep and historically signifi cant presence in 
Europe and Italy, particularly in the southern regions, where it 
long constituted a major public health burden. However, despite 
its successful eradication and a diminishing perception of its 
threat, the risk of its re-establishment remains a crucial topic 
of scientifi c discussion, a concern we strongly support given 
factors such as climate change and increased international 
travel [2]. If re-infestation were to occur gradually, health 
authorities, with the assistance of public health bodies, 
would likely have the necessary time to implement adaptive 
strategies [35]. However, if a seemingly fortuitous event were 
to occur that destabilizes the currently unstable ecosystem 
(invasion of a new species of Anopheles, for example), one can 
reasonably fear the development of a state of crisis. Who could 

Figure 1: Main risk factors for malaria re-emergence in Southern Italy. These are: 
Climate Change, Competent Anopheles Vectors, Intercontinental Travel, and Human 
Factors (e.g., land use and housing conditions).
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have predicted what happened with the COVID-19 pandemic 
and the extension it took? Malaria must be compared with 
dengue fever and chikungunya, which are also mosquito-borne 
infections [36]. Nowadays, these last two pathologies seem to 
receive more interest from the media while the three threats 
coexist. Is this justifi ed? In conclusion, the risk of malaria 
re-emergence in Italy—and more generally across Southern 
Europe—is a subject of ongoing scientifi c debate. Within this 
discussion, while the likelihood of a widespread epidemic is 
generally dismissed, several factors contributing to a low but 
persistent risk of re-emergence have been identifi ed in this 
article, demonstrating that the situation warrants continuous 
epidemiologic surveillance. Ultimately, time will be the great 
judge of what will happen in the future of the futures. 
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