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Acute rheumatic fever (ARF) is a non-septic complication of group A β-hemolytic streptococcal (GAS) throat infection. Since 1944, ARF diagnosis relies on the Jones criteria, which were periodically revised. The 2015 revision of Jones criteria underlines the importance of knowing the epidemiological status of its own region with updated data. This study aims to describe ARF features in a retrospective cohort retrieved over a 10-year timespan (2009–2018) and to report the annual incidence of ARF among children in the Province of Monza-Brianza, Lombardy, Italy during the same period. This is a multicentric cross-sectional/retrospective study; 70 patients (39 boys) were diagnosed with ARF. The median age at diagnosis was 8.5 years (range, 4–14.2 years). Overall, carditis represented the most reported major Jones criteria followed by arthritis and chorea (40, 27, and 20 cases, respectively). In order to calculate the annual incidence of ARF, only children resident in the Province of Monza-Brianza were included in this part of the analysis. Therefore, 47 patients aged between 5 and 14 years were identified. The median incidence during the study time was 5.7/100,000 (range, 2.8–8.3/100,000). In the Province of Monza-Brianza, we found an incidence rate of ARF among children aged 5–14 years constantly above the threshold of low-risk area as defined in the 2015 revision of Jones criteria. Therefore, the diagnosis of ARF should be based on the moderate–high-risk set of Jones criteria. However, given the burden of secondary prophylaxis, expert opinion is advisable when the diagnosis of ARF is uncertain.
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INTRODUCTION

Acute rheumatic fever (ARF) is a non-septic complication of group A β-hemolytic streptococcal (GAS) throat infection. ARF is a multisystem autoimmune disease causing inflammation in different sites (joint, heart, basal ganglia, skin); it affects typically school-aged children (particularly between 5 and 14 years) without sex differences (1).

Several factors influence the likelihood of ARF developing such as genetic predisposition and the virulence of the infecting GAS strain. It has been estimated that <3% of patients who have a GAS tonsillopharyngitis develops ARF (2). The prompt identification and treatment of GAS pharyngitis lowers the risk of this condition. ARF pathogenesis is not completely clear, and there is no sound experimental model. Nevertheless, the GAS type-specific antigen, the M protein, has been found to eventually cause, in a predisposed host, tissue inflammation through the formation of autoantibodies and the activation of cell-mediated immunity by acting as a superantigen. Furthermore, the immunological pathogenesis is supported by the typical latency of about 3 weeks between GAS pharyngitis and ARF onset (3, 4). The genetic predisposition for ARF might be acquired (44% of concordance among monozygotic twins), although this inheritance is polygenic with variable penetrance (5, 6). Joint involvement represents the most frequent clinical manifestation along with heart valvulitis, while chorea is less common (7). Heart involvement may result in permanent damage of valves resulting in rheumatic heart disease (RHD) and represents the major cause of acquired heart disease in the developing world (8, 9). The other ARF manifestations resolve without permanent consequences.

The incidence of ARF is highly variable depending on the geographic areas (10). Middle East, Asia, Eastern Europe, and Australia show a higher incidence (7.5–194 cases/100,000/year) compared to US (0.61 cases/100,000/year), even if an overall downward trend has been observed (11, 12). Since 1944, ARF diagnosis relies on the Jones criteria, which were periodically revised (13–15). The last revision of 2015 was principally driven by the different disease burden around the world and the increasing role of echocardiography. Furthermore, the growing use of over-the-counter drugs has been listed as one of the potential factor impacting clinical presentation. In the 2015 revision, patients were stratified as having low or moderate–high risk for ARF according to the local disease incidence, with cutoff for low incidence being <2 per 100,000 school-aged children (usually 5–14 years old) per year or an all-age prevalence of RHD of ≤ 1 per 1,000 per year. Therefore, two sets of criteria have been provided according to the risk of ARF (15). Furthermore, the presence of subclinical carditis was considered as a major manifestation. The 2015 revision of Jones criteria underlines the importance of knowing the epidemiological status of its own region with updated data. ARF resurgence in Italy has been suggested by several studies (1, 16, 17).

The province of Monza-Brianza is one of the 12 provinces of Lombardy, a region of northwest of Italy. Despite being the smallest province of Lombardy in terms of size (405.49 km2), the Province of Monza-Brianza has one of the highest population densities of the region (residents/km2, 2.18; population of 878,267 to 1 January 2020 from ISTAT data). This study aims to describe ARF features in a retrospective cohort retrieved over a 10-year timespan (2009–2018) and to report the annual incidence of ARF among children in the Province of Monza-Brianza, Lombardy, Italy during the same period.



MATERIALS AND METHODS

This is a multicentric cross-sectional/retrospective study involving Hospitals of the Province of Monza-Brianza (Desio, San Gerardo of Monza, Vimercate, and Carate Hospital) in addition to two nearby collaborating Hospitals (Merate and Lecco Hospital). The inclusion criteria were the diagnosis of ARF between January 1, 2009 and December 31, 2018 and a disease onset before the age of 18 years. Only hospitalized patients were included in the present study. ARF diagnosis was established according to the criteria then in place. ARF cases were first identified by analyzing hospital discharge records (HDRs) according to the International Classification of Disease, Ninth Revision, Clinical Modification (ICD-9 CM). The following ICD-9 CM codes were used: 390, 391.0, 391.1, 391.2, 391.8, 391.9, 392.0, and 392.9. A chart review of each retrieved case was then performed in order to acquire demographical and clinical data and to avoid overlaps and duplicates. All patients underwent echocardiography during the acute phase of the disease. Subclinical carditis was defined as positive echocardiography in the absence of clinical features. Details on the retrieved cohort (demographic, clinical, laboratory, and echocardiographic data) were collected in a customized database. To calculate the annual incidence of ARF in the Province of Monza-Brianza, patients not resident in this province were excluded from the analysis as well as those younger than 5 years and older than 14 years. This subgroup of patients was compared with the age-matched population of the same area of the same year. School-aged children (5–14 years) population for each year was abstracted from the National Institute of Statistics (ISTAT) (http://demo.istat.it/). A descriptive analysis was then undertaken (Excel 2011). Since anonymized data were used, according to local regulations, no ethics committee approval was deemed necessary.



RESULTS

Over the 10-year timespan, 70 patients (39 boys) were diagnosed with ARF. The majority were Caucasians (n = 60). The median age at diagnosis was 8.5 years (range, 4–14.2 years). The major features of the cohort are shown in Table 1.


Table 1. Acute rheumatic fever (ARF) features.
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Overall, carditis represented the most reported major Jones criteria followed by arthritis and chorea (40, 27, and 20 cases, respectively). Erythema marginatum was quite rare, and in three out of four cases, it was present together with carditis. No subcutaneous nodule was recorded. Among associations of major criteria, arthritis and carditis was the most frequent (n = 14), followed by carditis and chorea (n = 10). Carditis without other major criteria was recorded 13 times, while isolated arthritis was recorded 12 times and chorea 9 times. The mitral valve was the most commonly affected heart valve, either as an isolate finding (n = 19) or along with aortic (n = 12) or tricuspid valve involvement (n = 2); conversely, the aortic valve was affected more rarely (n = 6). Subclinical carditis was identified in 16 patients.

Increased inflammatory markers were the most frequently recorded minor criterion, followed by arthralgia and fever (39, 35, and 32 cases, respectively). Prolonged PR interval was observed in three cases, two of them with associated valvulitis. Information on acute treatment was available for 48 subjects. Ibuprofen was the most used non-steroidal anti-inflammatory drug (NSAID): 17 patients received ibuprofen compared with 7 patients treated with acetylsalicylic acid. Corticosteroids were used in 28 cases. The use of corticosteroids was mainly driven by the presence of carditis (20 cases, 8 with bivalvular involvement and 8 patients with concomitant chorea) and, less frequently, to treat chorea alone (6 cases) or arthritis and erythema marginatum (one case each). Secondary prophylaxis for GAS infection with intramuscular injection of penicillin was administered in all the patients according to their weight (600,000 U for patients <27 kg, 1,200,000 U for patients >27 kg). Secondary prophylaxis was administered every 3 weeks in 36 patients and every 4 weeks in 29 patients, respectively (no information available for 5 patients).

Data about the suggested duration of secondary prophylaxis were available for 59 patients. The majority (n = 40) were advised to continue GAS prophylaxis until 21 years of age. In this group, 22 patients had carditis. Two patients with severe bivalvular carditis were recommended to continue secondary prophylaxis until 40 years of age and lifelong, respectively. Discontinuation of GAS prophylaxis before 21 years of age was suggested to 17 patients (10 with carditis). Indeed, four patients (all with carditis) were recommended to continue secondary prophylaxis until 18 years of age, 3 patients (all with carditis) for 10 years, and 10 patients (3 with carditis) for 5 years.

In order to calculate the annual incidence of ARF, only children resident in the Province of Monza-Brianza were included in this part of the analysis. Of the remaining 49 children, 2 were excluded because of their age (both 4 years old). Therefore, over a 10-year time period, 47 patients aged between 5 and 14 years were identified. The geographical distribution of ARF cases sorted by patient's residence is shown in Figure 1. The median incidence during the study time was 5.7/100,000 (range, 2.8–8.3/100,000) (Table 2). The number of cases for each year did not show an upward trend over 10 years, as well as the annual incidence per 100,000 school-age children (Figure 2).
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FIGURE 1. Geographic distribution of acute rheumatic fever cases in the Province of Monza-Brianza between 2009 and 2018.



Table 2. Cases of acute rheumatic fever (ARF) among children (5–14 of age) of the Province of Monza-Brianza.
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FIGURE 2. Acute rheumatic fever cases sorted by year with relative incidence (number of cases/100,000/year) among children resident in the province of Monza-Brianza. Blue bars: number of acute rheumatic fever (ARF) cases for each year. Orange bars: annual incidence of ARF/100,000. Continuous and dashed lines reflect trends for annual cases and incidence, respectively.




DISCUSSION

The improvements in living conditions and hygiene along with the increased accessibility to the healthcare system were the main reasons for the decline of ARF incidence worldwide during the nineteenth century, together with the increased use of antibiotics, especially in industrialized countries.

Nowadays, globalization might have altered this trend. Indeed, migratory flows have contributed to the resurgence of several diseases such as those related to infectious agents.

To date, updated epidemiological studies on ARF incidence in developed countries are scanty. Furthermore, the 2015 revision of Jones criteria makes the need for up-to-date information on ARF incidence more compelling.

Herein, we described ARF features over a 10-year-period in an area with a high population density such as the Province of Monza-Brianza, Lombardy, Italy. Heart involvement and arthritis were the most common manifestations, either isolated or in association; however, chorea was not rare. The median incidence of ARF among school-aged children residents in this province of northern Italy between 2009 and 2018 was 5.7/100,000 (range, 2.8–8.3/100,000), configuring children living in this area as a moderate–high-risk population for ARF. However, it has to be noted that the annual incidence of ARF depends not only on the number of ARF cases per year but also on the number of school-aged children (5–14 years) of the same year in the area. In this regard, we observed an upward trend of the school-aged population in the Province of Monza-Brianza (by 13,000 over 10 years) (Table 2). Overall, the annual incidence of ARF was constantly above the cutoff point of low-risk population (2/100,000); nevertheless, no upward trend was documented.

The age at onset and the slightly male prevalence observed in our study are comparable to previous similar studies (1, 7, 17, 18). Carditis and arthritis were the predominant features of ARF in our cohort, as frequently observed. The rate of carditis in our cohort was similar to what was reported by Breda et al. (1) and Fabi et al. (18) (49 and 57%, respectively), whereas Grassi et al. (7) documented a higher incidence of valvulitis (76%). However, we reported a lower rate of arthritis compared to other studies (39 vs. 53–66% of other studies) (1, 7, 18). This might be partially explained by the high rate of chorea observed in our population (29 vs. 5.7–21% of other studies), giving the subacute nature of this manifestation in ARF (1, 7, 18). The same assumption might be postulated for the lower rate of increased inflammatory markers compared to other studied (1, 7, 18).

With regard to ARF treatment, the majority received ibuprofen, confirming the clinicians' habit to avoid aspirin in children, given its safety profile. Corticosteroids were prescribed more frequently to patients with carditis, as expected. Furthermore, in agreement with recent findings (19), the majority of patients with chorea received corticosteroids.

The burden of the recommended GAS secondary prophylaxis in children is still concerning. After several years of continuous prophylaxis, family and children often prefer to discontinue these injections despite being suggested otherwise.

In this multicentric cohort, the recommended duration of GAS secondary prophylaxis was predominantly until 21 years of age, although some patients, even with carditis, were recommended to discontinue the prophylaxis before. Conversely, the frequency of administrations varied between 3 and 4 weeks according to each center. This highlights the lack of uniformity among participating centers that might be secondary to scarce knowledge of up-to-date information related to secondary prophylaxis and to the epidemiological status of our region.

A recent multicentric retrospective study showed that a significant number of children with ARF had a low adherence to secondary prophylaxis (20, 21). Nevertheless, the prophylaxis adherence was not associated with ARF recurrences or RDH (20, 21). In this regard, updated trials on GAS secondary prophylaxis in ARF are advisable since the evidence of current recommendations dates back 50 years (22–24).

So far, available updated data on ARF rates in Italy are scarce and difficult to compare given the different methodologies used. There is no national registry for ARF. Up-to-date information about ARF incidence is abstracted by monocentric experience or regional studies.

Breda et al. (1) conducted an epidemiological study between 2000 and 2009 in a region of Central Italy (Abruzzo). The overall incidence rate of ARF was 4.1/100,000 (range, 2.26–5.58/100,000) among children aged 0–18 years with a significant increase in the incidence of about 10% during the observation time (1).

Licciardi et al. (17) reported the incidence of ARF among children (age range, 5–14 years) between 2007 and 2016 in the Northwest of Italy (Turin). They documented a rate of ARF steadily above the threshold of low-risk population ranging between 3.2 and 9.6 per 100,000. Similar to our findings, they did not identify an increasing trend of ARF cases over the study time (17).

Recently, Munteanu et al. reported the rate of hospitalization of ARF in Lombardy by analyzing hospital discharge records between 2014 and 2016 (24). They found an overall rate of hospitalization of 4.24 cases per 100,000 children and adolescents (<18 years). In contrast with our findings, they reported an upward trend in ARF cases. However, the same authors stated that the short duration of the study observation in their cohort might have influenced the results as well as the possibility that some ARF cases reported in this study are not incident cases but prevalent ones (25). Our study presents several limitations that are in part intrinsic in its retrospective design. The lack of information about the follow-up of these patients is one limitation. Furthermore, multicentric studies, despite benefitting of larger numbers, are more prone to biases due to the lack of uniformity in clinical approach and data reporting.

In conclusion, we reported principal features of ARF patients between 2009 and 2018 in the Province of Monza-Brianza, a highly populated area of Northern Italy. We found an incidence rate of ARF among children aged 5–14 years constantly above the threshold of low-risk area as defined in the 2015 revision of Jones criteria. Therefore, the diagnosis of ARF should be based on the moderate–high-risk set of Jones criteria. However, given the burden of secondary prophylaxis, expert opinion is advisable when the diagnosis of ARF is uncertain.
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