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A Retrospective analysis of Confirmed and Suspected Cases of Thalassemia Among Filipino Patients at Primary Care Clinic, Hawaii

ABSTRACT
	Aims: Thalassemia remains an underrecognized condition in the Filipino population despite increasing awareness in the medical community and advances in diagnostics. This retrospective chart review aims to characterize the spectrum of suspected thalassemia cases among Filipinos, and to identify the proportion of cases confirmed through electrophoresis (ELP) and/or genetic testing.
Study design: Retrospective review of electronic health records.
Place and Duration of Study: Filipino patients seen during June 1, 2020, and June 30, 2025 at a multi-site primary care practice in Hawai‘i.
Methodology: Electronic health records were screened for low mean corpuscular volumes (MCV). These records were further examined for exclusions: non-Filipino ethnicity, anemia due to iron deficiency, chronic kidney disease or other conditions accounting for microcytosis, and incomplete data.
Results: Out of 2,671 patients initially screened, 779 were included after exclusions. Among these, only 30 cases (3.9%) were confirmed to have thalassemia, most commonly alpha thalassemia trait (n=16), followed by beta trait (n=7), hemoglobin H disease (n=5), and alpha thalassemia carrier state (n=2). Conclusion: These findings underscore the need for broader confirmatory testing of suspected cases of thalassemia among Filipinos, especially amongst the reproductive-age population. Future prospective studies are in order, particularly in light of emerging therapies.
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1. INTRODUCTION
The thalassemias are a group of inherited hemoglobin disorders that are often underdiagnosed or misdiagnosed in populations with intermediate prevalence. The disease is a result of defective (either decreased or absent) globin chain synthesis, which can lead to chronic hemolytic anemia of varying degrees. Classification of thalassemia is dependent on the particular globin chain affected, with the most clinically relevant being alpha and beta thalassemias which results from defective production of alpha and beta globlin chains present in normal adult hemoglobin (Farmakis et al, 2022). 

Figure 1. Genotype and Classification of Alpha Thalassemia
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Note: from Chonat, S, Quinn, C. (2017). Current Standards of Care and Long Term Outcomes for Thalassemia and Sickle Cell Disease. Advances in Experimental Medicine and Biology, 1013, 59-87. https://doi.org/10.1007/978-1-4939-7299-9_3
Figure 2. Genotype and Classification of Beta Thalassemia
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Note: from Chonat, S, Quinn, C. (2017). Current Standards of Care and Long Term Outcomes for Thalassemia and Sickle Cell Disease. Advances in Experimental Medicine and Biology, 1013, 59-87. https://doi.org/10.1007/978-1-4939-7299-9_3
In thalassemia, red cell indices are critical to diagnosis. There is typically a hypochromic microcytic anemia. The mean corpuscular volume (MCV), the average size of the red blood cell is key. Red cell distribution width (RDW) changes are variable, and an increased RBC count is one distinguishing factor between thalassemias and other microcytic anemias. Thalassemia affects about 5% of the global population, mainly in malaria-endemic regions, due to its protective effect (Kuesap et al, 2015). Alpha-thalassemia carrier rates vary widely, reaching up to 30% in some regions, especially in Asia and the Mediterranean. Beta-thalassemia mutation rates also vary, with the highest prevalence in Europe and the Eastern Mediterranean. It is generally understood that alpha-thalassemia is more common than beta-thalassemia among Filipinos, with deletional variants predominating (Capanzana et al, 2018). Silao et al found, however, more beta-thalassemia than alpha-thalassemia in samples from throughout the Philippines tested via high-performance liquid chromatography (Silao et al, 2015).
Between 1985 and 1990, the Hawaii Thalassemia Project examined 2644 individuals of Filipino, Laotian, and Chinese ancestry. Of these, 1504 individuals were of Filipino ancestry. Recruitment was through self-referral, physician referral, and at health fairs - and was therefore non-random. DNA analyses were conducted on a small proportion of the study population. Of the 1504 individuals of Filipino ancestry, 37.7% had some type of alpha thalassemia, and 5.6% had heterozygous beta thalassemia (Hall J, 1991). Hunt et al found that among Hawaiʻi Filipinos with alpha-thalassemias with low MCV and low MCH, 67% were of the Filipino deletion type, while the rest were of the SEA deletion type (Hunt et al, 1999).
This highlights the need for local genetic screening programs. In the Filipino community, where the population prevalence for alpha and beta thalassemia traits are not well established, early recognition and accurate classification are essential for both individual patient management and public health planning. This study examines the diagnostic yield from a chart review of Filipino patients in Hawaiʻi for confirmed and suspected thalassemia, with an emphasis on guiding community practices for further studies and therapeutic interventions.

2. methodology
A retrospective chart review of patients on the Epic electronic health record (Verona, Wisconsin, USA) was conducted a retrospective chart review at a multi-site primary care practice serving adult Filipino patients in Hawai‘i from 2020-2025 to identify suspected and confirmed cases of thalassemia. Confirmed cases were those identified through hemoglobin electrophoresis (ELP) and/or genetic testing. A total of 2,671 patients were identified through Epic’s SlicerDicer application with abnormal MCVs between June 1, 2020, and June 30, 2025 (see Figure 3). Then, from this number, patients were excluded if they had macrocytic or normocytic anemia, were non-Filipino, younger than 18 years, deceased, or had a known other etiology of anemia (including cancer, chronic kidney disease, iron-deficiency anemia, anemia of chronic disease, lead toxicity, or sideroblastic anemia). For those without a clear-cut etiology, the following parameters were utilized to include patients: MCV <75, MCH <27, RBC >5.0, Hgb <12, RDW normal or <14%. The article “Alpha- and beta-thalassemia: rapid evidence review” (Baird, Batten, & Sparks, 2022) was used to guide classification into the “suspected” category.
Non-Filipinos were excluded based on whether they self-identified as non-Filipino in the “ethnicity” field in Epic, or if they had non-Filipino names.  This yielded 779 patients who met the inclusion criteria. The mean age of these patients was 61.4 years, ranging from 23 to 103 years old, with the majority being female (56%).  Patients were classified using available data from clinical history, complete blood count (CBC), iron studies, ELP, and/or genetic testing. Those with confirmed thalassemia on ELP and/or genetic testing were analyzed separately from those with suggestive but unconfirmed findings.

Figure 3. Study participants flow.
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3. results and discussion
Of the 779 Filipino individuals that met our criteria for confirmed or suspected cases of thalassemia, 30 (3.9%) were confirmed by further laboratory methods to have thalassemia. Sixteen were found to have alpha thalassemia trait; seven were found to have beta thalassemia trait; five were found to have hemoglobin H disease; and two were found to be single-gene deletion Alpha carriers. One case of alpha thalassemia trait resulted in a pregnancy with fetal hydrops.


Table 1. Classification of confirmed and suspected cases of Thalassemia
	Total included patients
	779 Filipino Individuals

	Alpha ConfirmedThalassemia Cases*
    Alpha carrier (1-gene deletion)
    Alpha Thalassemia trait
    Hemoglobin H disease
    Alpha Thalassemia Major
	23 (3.0 %)
2

16

5

0

	Beta Thalassemia Cases

    Beta Thalassemia Trait
    Beta Thalassemia Intermedia
    Beta Thalassemia Major
	7 (0.9 %)

7

0

0

	Suspected Thalassemia Cases
	749 unconfirmed





* One case of alpha thalassemia trait resulted in a pregnancy with fetal hydrops

This review highlights a relatively low proportion of confirmed thalassemia despite a high index of clinical suspicion in many cases. The low confirmation rate may reflect limited access to or underutilization of definitive diagnostic testing such as genetic assays. Given the emergence of new therapies targeting thalassemia and related hemoglobinopathies, there is a critical need for further testing—especially in those with high clinical suspicion. This study supports a recommendation for targeted genetic screening in high-risk populations, including Filipinos in Hawaiʻi. Moreover, it lays the groundwork for a prospective study to evaluate outcomes, barriers to diagnosis, and awareness in this population.
According to the 2020 Census, approximately 25%of the population of the State of Hawai`i identifies as Filipino "alone or in combination." Filipinos are the largest Asian ethnic group in Hawaiʻi (State of Hawaii, Department of Business, Economic Development & Tourism, 2025). With the high prevalence of thalassemia among Filipinos, there needs to be a greater awareness of the condition among the Filipino people of Hawaiʻi as well as among the medical practitioners that care for them. Blood samples for universal screening is collected on all newborns in Hawaiʻi and analyzed by the State of Washington Newborn Screening Laboratory for 26 endocrine, metabolic, and genetic conditions, including hemoglobinopathy (State of Hawaii, Department of Health, 2025). The results are entered into the newborn’s health record, and it is up to the practitioner to discuss the results with the parents. While parents will be notified of their newborn’s diagnosis, if the condition is deemed to be unlikely to affect the child’s health (e.g. an alpha thalassemia carrier state), the parent may fail to inform their child when they achieve adulthood or child-bearing age.
It is necessary that patients with thalassemia be aware of their diagnosis so that they know that their anemia or microcytosis is not caused by blood loss or iron deficiency. Unnecessary intake of iron supplementation can be detrimental to their health. Practitioners in Hawaiʻi who are unfamiliar with the prevalence of thalassemia among their Filipino patients may unnecessarily prescribe them iron supplementation. Provider education to avoid this pitfall is necessary.
For Filipinos in Hawaiʻi, knowledge about thalassemia is crucial for those in reproductive age groups since they can pass their genes onto their offspring. It is understood among Hawaiʻi practitioners that alpha thalassemia is more prevalent than beta thalassemia among Filipinos. As noted above, the Filipino cohort of the Hawaii Thalassemia Project had 37.7% with some type of alpha thalassemia, and 5.6% with heterozygous beta thalassemia – a ratio of approximately 7:1. Hawaiʻi practitioners are wont to believe that significant alpha thalassemia among Filipinos more frequently cause early pregnancy loss, i.e. spontaneous abortions, than hydrops fetalis, that is, the sort of diagnoses that pose more significant problems for obstetricians. This may be because the alpha thalassemia among Filipinos is generally of the deletional variety. Early spontaneous abortions can often simply be viewed as a late menstruation rather than a problematic later term pregnancy by the affected woman – and therefore not even come to medical attention. As noted by Hunt et al, “Because the z-globin genes are missing in the Filipino deletion, it is unlikely that an embryo homozygous for this deletion would survive to mid-fetal life.” (Hunt et al, 1999). In Hawaiʻi, over time, there will be more couplings between Filipinos and other ethnicities who carry other variant hemoglobins – such as Laotians, Vietnamese, Chinese, and people with origins in the Mediterranean or Africa. Because of the relative dearth of clinical genetic services in Hawaiʻi, the medical practitioner community needs to be well-informed about thalassemia.
A significant proportion of individuals with microcytic anemia for whom further testing is indicated simply do not go to the laboratory to confirm thalassemia or do not have insurance to cover the cost of testing.

As awareness of thalassemia is particularly important in reproductive age groups, a limitation of this study is that the multi-site primary care practice at which this study was conducted serves only adults, such that the mean age of the study population was 61.4 years. The youngest participant was 23 years old, and few of the women presented for reproductive health care. Another limitation was our reliance on a study population that was identified retrospectively. While the practice at this practice is to obtain more laboratory tests than the norm, some of the practitioners may deem it unnecessary to obtain routine complete blood counts. We utilized the SlicerDicer application of the Epic electronic health record to create our initial patient pool. While this application is presumably accurate in identifying the records of interest, we did not have the wherewithal to conduct a manual review of clinic records to verify its accuracy.

Mitapivat, an activator of pyruvate kinase administered orally, has been shown to increase hemoglobin and improve fatigue in patients with non-transfusion-dependent (NTDT) alpha thalassemia and beta thalassemia (Taher et al, 2025). Mitapivat has also been shown to decrease the transfusion burden in transfusion-dependent (TD) alpha thalassemia and beta thalassemia (Cappellini et al, 2024). While transfusion-dependent patients will obviously be recognized, it is possible that some NTDT patients among suspected cases might not be recognized without specific testing.
We do not know the population prevalence of thalassemia among Filipinos in Hawai‘i. A true prevalence study would require random selection and testing of people in the community. Clinic populations are self-selected in that they are obtaining medical attention, introducing a bias because they are more likely to be ill. Newborn screening records might serve as an existing source of data in which testing for thalassemia has already been conducted. However, individual reports from Hawaiʻi’s Newborn Metabolic Screening Program do not have ethnicity data. In addition, many Filipinos in Hawaiʻi are immigrants, so they would not have been screened in Hawaiʻi as newborns.
In our study, non-Filipinos were excluded based on whether they self-identified as non-Filipino in the “ethnicity” field in Epic, or if they had non-Filipino names. The exclusion of patients that did not have Filipino names might have excluded some who married a non-Filipino. Conversely, some who were included may have married a Filipino. Our study focuses on the Filipino population in Hawai‘i, most of whom have their origins in the northernmost region of the Philippines, specifically Ilocos Norte and Ilocos Sur. We hypothesize our findings can be applied to other Filipino American populations in the U.S. and the general Filipino population in the Philippines. However, given that the Philippines is a multi-ethnic country with over 180 ethnic groups15, further research on specific Filipino subgroups or regions is essential to better understand genetic variability across the broader Filipino population.
4. Conclusion
At a multi-site primary clinic serving mostly Filipino adults in Hawaiʻi, 779 Filipino patients were identified as having confirmed or suspected thalassemia. Of this number, only a small fraction were laboratory-confirmed to have thalassemia. There was also one notable case involved fetal hydrops linked to maternal alpha thalassemia trait. Our findings suggest the potential for underdiagnosis (stemming from insufficient investigation) and therefore the need for further evaluation of individuals with suspected thalassemia. This is particularly important in those of reproductive age who might benefit from genetic counseling.  In light of emerging therapies for symptomatic thalassemia disease, proper recognition of cases has become more important. Future research should aim to further examine high-suspicion cases with comprehensive diagnostic workups and explore the feasibility of broader screening in high-prevalence ethnic groups. 
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