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tests, fast sample transport, advanced clinical training, 
and internet ordering and results delivery are together 
transforming care across Guatemala. GAFFI’s pioneering 
project in Guatemala paves the way for other regions and 
countries.

GAFFI has called for 95% of the world’s population to 
have access to fungal disease diagnostics and treatment 
by 2025 (95–95 by 2025).1 An aspect of this call is 
provision of reference laboratories in every country in the 
world, and provision of a critical mass of expertise and a 
complete portfolio of diagnostic tests. By scaling up the 
model in Guatemala, and related models across the globe, 
we are confident that patients with fungal infections 
will be properly diagnosed and treated. Involvement of 
governmental health-care systems, academia, industry, 
and the public is essential to stimulate the economic, 
political, and scientific measures needed to develop 
a network of health professionals trained in fungal 
infection management, equipped laboratories with rapid 
diagnostic techniques, and availability of antifungal drugs 
to treat at affordable prices in LMICs.

*Juan Luis Rodríguez Tudela, David W Denning
Global Action Fund for Fungal Infections, 1211 Geneva 1, 
Switzerland (JLRT, DWD); and The National Aspergillosis Centre, 
University Hospital of South Manchester, The University of 
Manchester, Manchester Academic Health Science Centre, 
Manchester, UK (DWD). 
jlrodrigueztudela@gaffi.org

JLRT declares no competing interests. DWD reports grants and personal fees from 
Pfizer, Gilead, MSD, and Astellas, and personal fees from Pulmocide, Dynamiker, 
Cidara, Syncexis, Biosergen, Quintilles, and Pulmatrix, outside the submitted work. 
Additionally, DWD has a licensed patent for a fungal infection assay and holds 
founder shares in F2G and Novocyt. DWD is a longstanding member of the 
Infectious Disease Society of America Aspergillosis Guidelines group, the European 
Society for Clinical Microbiology and Infectious Diseases Aspergillosis Guidelines 
group, and the British Society for Medical Mycology Standards of Care committee.

1	 Global Action Fund for Fungal Infection. Improving outcomes for patients with 
fungal infections across the world: a roadmap for the next decade. April, 2015. 
http://gaffi.org/wp-content/uploads/GAFFI_Road_Map_interactive-final0415.
pdf (accessed April 5, 2017).

2	 Brown GD, Denning DW, Gow NA, Levitz SM, Netea MG, White TC. 
Hidden killers: human fungal infections. Sci Transl Med 2012; 4: 165rv13.

3	 Kami M, Machida U, Okuzumi K, et al. Effect of fluconazole prophylaxis on 
fungal blood cultures: an autopsy-based study involving 720 patients with 
haematological malignancy. Br J Haematol 2002; 117: 40–46.

4	 Roosen J, Frans E, Wilmer A, Knockaert DC, Bobbaers H. Comparison of 
premortem clinical diagnoses in critically iII patients and subsequent 
autopsy findings. Mayo Clin Proc 2000; 75: 562–67.

5	 Winters B, Custer J, Galvagno SM Jr, et al. Diagnostic errors in the intensive 
care unit: a systematic review of autopsy studies. BMJ Qual Saf 2012; 
21: 894–902.

6	 Kneale M, Bartholomew JS, Davies E, Denning DW. Global access to 
antifungal therapy and its variable cost. J Antimicrob Chemother 2016; 
71: 3599–606.

7	 WHO. WHO model lists of essential medicines. http://www.who.int/
medicines/publications/essentialmedicines/en/ (accessed April 5, 2017).

8	 Brown GD, Meintjes G, Kolls JK, Gray C, Horsnell W. AIDS-related mycoses: 
the way forward. Trends Microbiol 2014; 22: 107–09.

9	 Limper AH, Adenis A, Le T, Harrison TS. Fungal infections in HIV/AIDS. 
Lancet Infect Dis 2017; published online July 31. http://dx.doi.org/10.1016/
S1473-3099(17)30303-1

10	 Colombo AL, de Almeida JÚnior JN, Slavin MA, Chen SC-A, Sorrell TC. 
Candida and invasive mould diseases in non-neutropenic critically ill 
patients with haematological cancer. Lancet Infect Dis 2017; published 
online July 31. http://dx.doi.org/10.1016/S1473-3099(17)30304-3.

11	 Benedict K, Richardson M, Vallabhaneni S, Jackson BR, Chiller T. Emerging 
issues, challenges, and changing epidemiology of fungal disease outbreaks. 
Lancet Infect Dis 2017; published online July 31. http://dx.doi.org/10.1016/
S1473-3099(17)30443-7.

12	 Bafadhel M, McKenna S, Agbetile J, et al. Aspergillus fumigatus during stable 
state and exacerbations of COPD. Eur Respir J 2014; 43: 64–71.

13	 Denning DW, Chakrabarti A. Pulmonary and sinus fungal diseases in 
non-immunocompromised patients. Lancet Infect Dis 2017; published 
online July 31. http://dx.doi.org/10.1016/S1473-3099(17)30309-2.

14	 Queiroz-Telles F, Fasal AH, Falci DR, Caceres DH, Chiller T, Pasqualotto AC. 
Neglected endemic mycoses. Lancet Infect Dis 2017; published online 
July 31. http://dx.doi.org/10.1016/S1473-3099(17)30306-7.

15	 Perlin DS, Rautemaa-Richardon Riina, Alastruey-Izquierdo A. The global 
problem of antifungal resistance: prevalence, mechanisms, and 
management. Lancet Infect Dis 2017; published online July 31. 
http://dx.doi.org/10.1016/S1473-3099(17)30316-X.

16	 Armstrong-James D, Brown GD, Netea MG, et al. Immunotherapeutic 
approaches to treatment of fungal diseases. Lancet Infect Dis 2017; 
published online July 31. http://dx.doi.org/10.1016/S1473-
3099(17)30442-5.

17	 Cole DC, Govender NP, Chakrabarti A, Sacarlal J, Denning DW. Improvement 
of fungal disease identification and management: combined health 
systems and public health approaches. Lancet Infect Dis 2017; published 
online July 31. http://dx.doi.org/10.1016 S1473-3099(17)30308-0.

18	 Denning DW. Calling upon all public health mycologists: to accompany the 
country burden papers from 14 countries. Eur J Clin Microbiol Infect Dis 2017; 
36: 923–24.

19	 Global Action Fund for Fungal Infection. Guatemala. http://www.gaffi.org/
where/Guatemala/ (accessed April 5, 2017).

Infectious disease trends in China since the SARS outbreak
The 2002–03 severe acute respiratory syndrome (SARS) 
outbreak has changed public health in many ways in China 
and worldwide. This change is reflected in China’s effective 
control of H1N1, H5N1, and H7N9 influenza outbreaks; 
response to imported cases of Zika virus infection, 
Rift Valley fever, and Yellow fever; and China’s active 

involvement in the fight against Ebola virus disease in 
west Africa in 2014. After the SARS outbreak, intensified 
actions have been taken in China to reduce the burden 
of infectious diseases, such as substantial investment in 
public health, capacity building for laboratory testing, 
surveillance system enhancement, national intervention 
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programmes for specific diseases, and maintenance of a 
close collaboration with international partners.1 Since the 
implementation of these efforts, how has the situation 
developed regarding infectious disease epidemics in 
China? What can the world learn from China’s approach 
to infectious disease control? What role can China play in 
global public health?

A study published in The Lancet Infectious Diseases2 
addressed these issues and aimed to explore the epidemic 
features during the first decade after the SARS outbreak 
(2004–13) by analysing surveillance data on 45 notifiable 
infectious diseases. In their Article,2 Shigui Yang and 
his colleagues reported that the overall incidence of 
infectious diseases in China has maintained an increasing 

trend (annual percentage change 5·9%). Of 45 notifiable 
diseases, 20 presented a striking decreasing trend, 
while ten other diseases continued to rise. What are the 
implications of these comprehensive findings on various 
diseases?

In an effort to combat emerging infectious diseases, the 
notifiable disease list in China was made adjustable on 
the basis of the threat assessment of the specific disease. 
Since 2004, three emerging diseases have been added 
as mandatory report diseases: hand, foot, and mouth 
disease in 2008; influenza A H1N1 pdm09 in 2009; and 
human infection with the avian influenza A H7N9 virus 
in 2013. Excluding these three new diseases, the overall 
incidence of the remaining consistently reported diseases, 
estimated by a joinpoint regression model,3 showed a 
two-stage feature of opposite changes. In the first stage, 
the overall rate of reported infectious diseases rose rapidly 
in 2004–06, with an annual percentage change of 8·9%, 
which is probably attributable to the improved sensitivity 
of the surveillance system by the adoption of a new web-
based reporting approach since the SARS outbreak.1 In the 
second stage, the overall trend showed a slight reduction 
with an annual percentage change of –0·7% in 2007–13. 
Whether or not the three newly added diseases are 
considered, the pattern of the overall trend of infectious 
disease occurrence showed significant differences 
between the two stages (figure). Unfortunately, this 
fact was overlooked in Yang and colleagues’ report,2 but 
should be noted by readers .

From 2004 to 2013, similar to the striking rate of 
increase in annual gross domestic product in China 
(7·7–11·9%),4 the epidemic trend of many infectious 
diseases showed notable increases or decreases, 
comprehensively driven by evolving socioeconomic, 
environmental, and causal factors.

Active introduction of new vaccine-preventable diseases 
into the National Immunization Program in China, which 
included 15 diseases since 2007, led to a sharp reduction 
in the overall number of cases of  vaccine-preventable 
diseases according to routine surveillance data and the 
nationwide seroprevalence survey.5,6

In response to WHO’s activity in the worldwide fight 
against neglected tropical diseases, a large-scale, active, 
case-screening strategy was adopted in China for specific 
parasitic diseases (eg, schistosomiasis and hydatid), 
which led to a large increase in reported cases. However, 
the national survey of parasitic infection showed that 
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Figure: Temporal trend of overall rate of reported cases of notifiable infectious diseases in China, 2004–13
(A) Overall trend of notifiable infectious diseases, 2004–13. Red line denotes the overall trend of 42 consistently 
reported diseases; pink shading denotes 95% CI. Blue line denotes overall trend of all 45 notifiable diseases; light 
blue shading denotes 95% CI. Solid vertical arrows at years 2008, 2009, and 2013 denote the addition of new 
diseases to the notifiable infectious disease list. (B) Yearly APC of overall rate of reported cases in 2004–13 
including newly added diseases. Red squares denote the observed values; blue line represents the slope of the APC. 
(C) Yearly APC of overall rate of reported cases in 2004–13 excluding newly added diseases. Red squares denote the 
observed values; the blue line indicates the slope of the APC for 2004–06; and the green line indicates the slope of 
the APC for 2007–13. APC=annual percentage change. HFMD=hand, foot, and mouth disease. H1N1=influenza A 
H1N1 pdm09. H7N9=human infection with avian influenza A H7N9 virus.
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Threats of vector-borne zoonotic disease in Europe: 
dogs, drosophilids, and Oriental eye worm

Mosquito and tick ecology has changed in parts of Europe 
over the past 20 years and threats to the UK from diseases 
such as dengue, West Nile virus, tick-borne encephalitis, and 
Crimean-Congo haemorrhagic fever have to be considered.1  
But health professionals must also be aware of increasing 
risks from less well known vector-borne zoonoses that 
have emerged in Europe during the same timeframe. These 
zoonotic conditions include certain parasitic disorders of 
dogs that are well known to veterinarians, such as visceral 
leishmaniasis and dirofilariasis. However, it is the spread of 
an apparently new disease that affects the eyes, thelaziosis, 
which we wish to highlight. 

During the past 20 years, cases of human and canine 
visceral leishmaniasis (caused by the protozoan 
Leishmania infantum, which is transmitted by sandflies) 
have increased throughout historical endemic foci 
in coastal Mediterranean regions. Furthermore, the 
disease has spread beyond these regions into new areas 
at more northerly latitudes, including northern Italy2 
and Madrid, Spain.3 Like visceral leishmaniasis, canine 
dirofilariasis, which is caused by mosquito-transmitted 
filarial worms, is also often diagnosed in southern 
Mediterranean regions. Until 1999, most cases in 
human beings originated from Italy, France, Greece, 

the real overall incidence of parasitic diseases declined 
constantly.7 Under the leadership of the national and 
local governments and implementation of a one-health 
strategy, along with close joint multisectoral collaboration 
between the departments of health, agriculture, and 
the environment, some parasitic diseases have reached 
or approached elimination status. The elimination of 
filariasis throughout China was certified in 2007 by WHO. 
Furthermore, the goal of nationwide malaria elimination 
by 2020 was established, and schistosomiasis is close to 
being eliminated.

Additionally, in China, screening of blood donors and 
surgical patients for HIV, hepatitis B virus, hepatitis C 
virus, and syphilis have been successively required since 
the 1990s, which facilitated the active identification of 
new and past infections of these pathogens.8,9 However, 
further studies are needed to assess actual incidence 
trends.

As a whole, due to the unprecedented rapid 
development of urbanisation and industrialisation 
in China in the past three decades, the pattern of 
interaction between human beings and pathogens 
has changed greatly, substantially altering disease 
epidemiology. Therefore, to better understand the 
epidemiological features, changing trends, and severity 
of diseases, a well functioning public health surveillance 
system, integrated with population-based studies on 
specific diseases, should be continually intensified to 
effectively plan, implement, evaluate, and improve 

disease control strategies. China’s experience can be 
shared with the rest of the world.
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