Case report 
Preliminary Clinical Observations on 35 kDa Low-Molecular-Weight Hyaluronan (HA35) in Influenza Prevention and Symptom Control: A Case Series
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ABSTRACT
	Influenza is caused by influenza viruses, which infect host respiratory epithelial cells by binding the viral envelope hemagglutinin to sialic acid receptors on the cell surface. Hemagglutinin can induce red blood cell agglutination in vitro, a hallmark of viral infectivity. Our previous studies demonstrated that the 35 kDa low-molecular-weight hyaluronan (HA35) can also induce agglutination of human and multiple animal erythrocytes in vitro, suggesting that HA35 may interfere with the binding between viral hemagglutinin and host cells. This retrospective case series analyzed the incidence of influenza over nine years among three volunteers who had long-term exposure to HA35 without influenza vaccination. In addition, one case of severe influenza occurring in a high-altitude region was evaluated for clinical improvement following short-term, high-dose HA35 administration. Together, these observations were used to assess the potential anti-influenza effect of HA35. During a nine-year follow-up period, none of the three volunteers who received long-term HA35 injections and oral supplementation developed influenza. During the COVID-19 pandemic, all three participants were infected with the coronavirus and developed typical symptoms, suggesting that HA35 had no preventive effect against non-hemagglutinin-dependent viruses. In the high-altitude case, the patient’s fever and systemic symptoms markedly improved following short-term high-dose oral HA35 treatment, with no severe complications observed. These observations suggest that HA35 may have potential preventive and therapeutic effects against influenza. Although limited by the small sample size, this case series provides preliminary clinical evidence supporting further investigation of HA35 nasal formulations and devices in influenza prevention and control.
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1. INTRODUCTION
Autumn and winter are peak seasons for influenza (flu). Compared with the common cold, influenza is characterized by higher infectivity and more severe clinical manifestations (Table 1). In addition to typical respiratory symptoms such as high fever, cough, and nasal congestion, volunteers often experience systemic symptoms including fatigue and myalgia; in severe cases, influenza can even be life-threatening. The main pathogen of influenza is the influenza virus, whose surface contains two key glycoproteins: hemagglutinin and neuraminidase. In humans, the known hemagglutinin subtypes include H1, H2, and H3 (1). Because different hemagglutinin subtypes can all cause influenza epidemics, there is an urgent need to develop broad-spectrum hemagglutinin blockers for the prevention and treatment of various influenza types, including highly pathogenic avian influenza. Hemagglutinin plays a critical role in the infection process of the influenza virus (https://en.wikipedia.org/wiki/Hemagglutinin). The virus attaches to and enters host respiratory epithelial cells by binding its hemagglutinin to sialic acid receptors on the cell surface (2). Specifically, hemagglutinin on the viral envelope can induce epithelial cells to internalize the virus via endocytosis, allowing viral replication inside the cell. Hemagglutinin also exhibits erythrocyte agglutination activity, which leads to the aggregation of red blood cells—an initial step of viral infection that is closely related to its pathogenicity (3,4).
Table 1. Major Differences Between Influenza and the Common Cold
	Characteristic
	Influenza
	Common Cold

	Pathogen
	Influenza virus
	Rhinovirus, coronavirus, bacteria, etc.

	Etiological testing for influenza virus
	Positive
	Negative

	Infectivity
	Strong
	Weak

	Seasonality
	Pronounced (in northern China, mostly from November to March)
	Not obvious

	Fever
	Often high (39–40 °C), may be accompanied by chills
	None or mild to moderate, no chills

	Duration of fever
	3–5 days
	1–2 days

	Systemic symptoms
	More severe (headache, muscle soreness, fatigue)
	Mild or absent

	Course of illness
	5–10 days
	5–7 days

	Complications
	May include pneumonia, otitis media, myocarditis, meningitis, or encephalitis
	Rare


Interestingly, we found that 35 kDa low-molecular-weight hyaluronan (HA35), a bioactive fragment of hyaluronic acid with an average molecular weight of 35 kilodaltons, exhibits hemagglutinin-like erythrocyte agglutination activity in vitro and can bind to erythrocytes from multiple animal species as well as humans (5,6; Granted Patent #CN111334468). The minimum concentrations of HA35 required to induce erythrocyte agglutination are shown in Table 2. These findings suggest that HA35 may interfere with or block the interaction between influenza virus hemagglutinin and sialic acid receptors on erythrocyte surfaces, representing a potential prophylactic and therapeutic approach against influenza (7,8). Therefore, this study retrospectively analyzed the clinical manifestations and influenza incidence over a nine-year period in three volunteers who had used HA35 long-term without receiving influenza vaccination. Additionally, we report a case of a patient with severe influenza at high altitude who received short-term high-dose oral HA35 therapy, aiming to provide relevant clinical insights.
Table 2. Minimum Concentrations of HA35 Required to Induce Erythrocyte Agglutination
	Animal Species
	Minimum Concentration of HA35 Inducing Erythrocyte Agglutination

	Human
	1.5 mg/mL

	Monkey
	1.5 mg/mL

	Mouse
	1.5 mg/mL

	Chicken
	1.5 mg/mL

	Mink
	1.5 mg/mL

	Pig
	1.5 mg/mL

	Dog
	1.5 mg/mL

	Cat
	1.5 mg/mL

	Horse
	0.75 mg/mL

	Alpaca
	1.5 mg/mL

	Sheep
	–

	Cattle
	–


Note: “–” indicates that HA35 did not induce erythrocyte agglutination in that species, suggesting possible species-specific differences in HA35’s preventive effects against influenza.

2. Case Presentation
2.1 Clinical Information
This study was a retrospective case series analyzing the clinical effects of long-term use of HA35 on the prevention and treatment of influenza.
2.1.1 LONG-TERM PREVENTIVE CASES
The study included three volunteers who had been using HA35 continuously from 2015 to 2024 for non-influenza-related purposes such as pain relief, cosmetic enhancement, and anti-aging therapy. Their demographic and clinical characteristics were as follows: Patient 1 — female, 71 years old, with a history of hypertension, had been using HA35 for nine years to manage neck pain, ocular conditions, and meningioma, with a history of related surgeries; Patient 2 — female, 41 years old, generally healthy, had been using HA35 for nine years for facial contouring and cosmetic purposes, with no surgical history; Patient 3 — male, 65 years old, with hypertension and hyperglycemia, had been using HA35 for nine years for anti-aging, facial aesthetics, and back pain management, with no surgical history. All three volunteers had been long-term residents of Qingdao and Hangzhou, China, and none had received influenza vaccination during the nine-year observation period.
Information regarding HA35 administration and influenza incidence during the usage period was collected through detailed inquiry and record review. From 2015 to 2019, during the autumn and winter influenza seasons each year, the three volunteers received weekly deep subcutaneous abdominal injections of 100 mg HA35. The HA35 was freshly prepared by mixing hyaluronidase (10 mg/mL, China Food and Drug Administration Registration No. H20174089, Shanghai Haohai Biotechnology Co., Ltd.) with high-molecular-weight hyaluronan (1500 units per vial, China Food and Drug Administration Registration No. H31022111, SPH No. 1 Biochemical & Pharmaceutical Co., Ltd.). From 2019 to 2023, the formulation was switched to commercially available HA35 (B-HA injection, Registration No. L20200708MP07707; Ministry of Health, Mongolia), with the same dosage and injection method. Beginning in 2024, the volunteers switched to high-dose oral administration of HA35 oral solution (Food Production License No. SC10637028502320), taken 5 g per dose every three days.
2.1.2 HIGH-ALTITUDE INFLUENZA CASE
Additionally, this study reports one case of a patient with severe influenza who received short-term high-dose oral HA35 treatment at high altitude (4,000–5,000 meters). The patient was a 30-year-old healthy male who had been working long-term in a high-altitude region. He had no history of hypertension, hyperglycemia, chronic disease, psychiatric disorder, or prior surgery. At the end of 2024, he contracted influenza during a local outbreak. The early symptoms included headache, myalgia, and fatigue, consistent with the prodromal phase of influenza. The patient did not take any antiviral or symptomatic medications, but received oral HA35 (10 g per dose, once daily for three consecutive days; Food Production License No. SC10637028502320). During HA35 treatment, the patient was instructed to perform self-assessment of influenza-related symptoms using a 0–10 Numeric Pain Rating Scale (NPRS) (9) and to record body temperature and any complications in real time.

2.3 OUTCOME EVALUATION
2.3.1 LONG-TERM PREVENTIVE OUTCOMES IN HA35 USERS
The predominant influenza virus subtypes circulating between 2016 and 2024 are summarized in Table 3. None of the three long-term HA35 users developed infection with any major influenza subtype during the nine-year follow-up period. However, following the relaxation of COVID-19 restrictions in China in 2023, all three volunteers reported infection with COVID-19, presenting with typical symptoms such as fever, sore throat, and myalgia. These findings suggest that HA35 did not exhibit a preventive effect against non-hemagglutinin-dependent viruses such as COVID-19.
Table 3. Incidence of Influenza and COVID-19 Infection Among Three HA35 Users (2016–2024)
	Year
	Major Influenza Type
	Male Patient (65 yrs)
	Female Patient (71 yrs)
	Female Patient (41 yrs)

	2015
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2016
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2017
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2018
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2019
	A (H3N2)
	No influenza
	No influenza
	No influenza

	2020
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2021
	A (H1N1)
	No influenza
	No influenza
	No influenza

	2022
	A (H3N2)
	No influenza
	No influenza
	No influenza

	2023
	A (H3N2)
	No influenza, but COVID-19 positive
	No influenza, but COVID-19 positive
	No influenza, but COVID-19 positive

	2024
	A (H1N1)
	No influenza
	No influenza
	No influenza


2.3.2 THERAPEUTIC OUTCOME IN A HIGH-ALTITUDE INFLUENZA CASE
Following high-dose oral HA35 treatment, the influenza symptoms in the high-altitude patient improved markedly (Table 4), including normalization of body temperature and relief of headache, myalgia, and fatigue. As shown in Table 4, the patient initially presented with a high fever of 40 °C and symptom scores of 7–8 for headache, muscle pain, and fatigue. After three days of treatment, body temperature returned to normal, symptom scores decreased to 0, and no complications such as pneumonia or otitis media were observed.
Table 4. Therapeutic Effects of HA35 in a Patient With Severe Influenza at High Altitude
	Symptom
	Before Treatment
	Day 1 After Treatment
	Day 2 After Treatment
	Day 3 After Treatment

	High fever (39–40°C), possibly with chills; duration 3–5 days
	40°C
	38°C
	37°C
	37°C

	Headache (NPRS 0–10)
	7
	4
	2
	0

	Muscle pain (NPRS 0–10)
	8
	4
	2
	0

	Fatigue (NPRS 0–10)
	8
	4
	2
	0

	Complications (e.g., pneumonia, otitis media)
	None
	None
	None
	None



3. DISCUSSION
Previous studies have shown that the naked mole rat, an animal with exceptionally high endogenous levels of hyaluronan, has an average lifespan of approximately 32 years, rarely develops cancer, exhibits remarkable pain resistance, and seldom experiences inflammatory diseases (10,11). These observations suggest that hyaluronan may play an important role in cellular protection and the regulation of inflammation (12). Furthermore, studies have reported that HA35 can, under specific conditions, promote lymphocyte trafficking and enhance immune responses, thereby potentially strengthening the host’s resistance to viral infections (13-16). Additional evidence indicates that intracellular hyaluronan also participates in the body’s defense mechanisms against influenza virus infection (17). Beyond these findings, experimental data have demonstrated that HA35 can induce erythrocyte agglutination in vitro in both humans and various animal species (5,6) (Patent No. CN111334468). Since influenza virus initiates infection by using its envelope hemagglutinin (HA) to bind sialic acid receptors on the surface of host epithelial cells (3,4), the hemagglutinating activity of HA35 observed in vitro suggests that it may share similar or competing binding sites with viral hemagglutinin. Based on this, it has been proposed that HA35 may interfere with or block the binding of influenza virus hemagglutinin to host cell receptors, thereby affecting viral infection (18-20).
Based on the above mechanistic findings, the results of this retrospective case series showed that three volunteers who received long-term HA35 treatment—both by injection and oral administration—did not develop any subtype of influenza during the nine-year follow-up period, as summarized in Table 3. Although a causal relationship cannot be established, the findings suggest a potential association between long-term HA35 use and reduced influenza incidence. In contrast, after the nationwide reopening in China in 2023, all three participants contracted the coronavirus infection and exhibited typical COVID-19 symptoms, indicating that HA35 did not provide preventive protection against non–hemagglutinin-dependent viruses such as the coronavirus. Furthermore, in a high-altitude patient with severe influenza, high-dose oral HA35 treatment resulted in rapid improvement of fever and systemic symptoms without any serious complications (Table 4), offering preliminary clinical evidence for the therapeutic potential of HA35 and its possible future development as a nasal formulation or delivery device for influenza management.
Overall, the observations in this case series are consistent with prior experimental findings, suggesting that HA35—beyond its established applications in dermatology and pain relief (19)—may possess a novel antiviral mechanism against influenza. However, due to the small sample size, lack of control group, and absence of randomization or blinding, these findings should be interpreted with caution. Future prospective, large-sample clinical studies are warranted to validate these preliminary observations.
5. Conclusion
This case series showed that volunteers who received long-term injectable or oral HA35 did not develop influenza over a nine-year period, while a patient with severe high-altitude influenza experienced marked symptom improvement following high-dose HA35 treatment. These findings suggest that HA35 nosal formulations and devices may have potential preventive and therapeutic effects against influenza.
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