
O R I G I N A L  R E S E A R C H

Lactoferrin versus Long-Acting Penicillin in Reducing 
Elevated Anti-Streptolysin O Titer in Cases 
of Tonsillopharyngitis
Aida Ahmed Abdelmaksoud1, Asmaa Nafady 2, Shamardan Ezzeldin Sayed Bazeed 3, 
Mahmoud Khalefa4, Mahmoud K Elsamman5, Mennatallah Ali Abdelrhman Sayed6, 
Heba Mohammad Qubaisy7, Ali A Ghweil3, Zaki F Aref 1,8

1ENT, South Valley University, Qena, Egypt; 2Clinical and Chemical Pathology, South Valley University, Qena, Egypt; 3Tropical Medicine and 
Gastroenterology, South Valley University, Qena, Egypt; 4ENT, Faculty of Medicine, Aswan University, Aswan, Egypt; 5Internal Medicine, Sohag 
University, Sohag, Egypt; 6King Salman International University, Sharm ElSheikh, Egypt; 7Pediatrics, South Valley University, Qena, Egypt; 8Department 
and Institution, ENT Department, Clinical and Chemical Chemistry Department Faculty of Medicine, South Valley University, Qena, Egypt

Correspondence: Asmaa Nafady, Clinical and Chemical Pathology, Qena Faculty of Medicine, South Valley University, Qena, Egypt, Tel +1069587945, 
Fax +20 965 337 571, Email asmaa_nafadyhn@yahoo.com; asmaa.nafady@med.svu.edu.eg 

Background: Beta-Hemolytic streptococci are the most frequent bacteria causing tonsillitis. Lactoferrin may play a role in the 
treatment of chronic tonsillitis due to its direct antimicrobial activity.
Objective: To assess the possible role of lactoferrin in reduction of raised serum Anti-Streptolysin O Titer (ASOT) in cases of chronic 
tonsillopharyngitis in comparison to long acting penicillin.
Methods: This study included 117 children with tonsillopharyngitis with high ASOT randomly divided into three groups; group 1 
treated with lactoferrin, group 2 treated with long acting penicillin and group 3 treated with both drugs. For all patients ASOT was 
measured after three and six months of starting treatment.
Results: This study included 60 males and 57 females with the mean age (8.5 ± 2.4). There is statistically significant reduction in 
ASOT in all groups after three months of treatment. ASOT after 3 months was significantly lower in group1 (370±440) and group 3 
(350±450) in comparison to group 2 (420±560) with p value 0.02, 0.004, respectively, with no significant difference in comparing 
group 1 to group 3 p value 0.4. Also, ASO titre after 6 months was significantly lower in group1 (350±420) and group 3 (340±440) in 
comparison to group 2 (420±550) with p value 0.02, 0.007, respectively, with no significant difference in comparing group 1 to group 
3 p value 0.5. In comparing ASOT at three months and six months of treatment in the three studied groups; it decreased by 2% in 
group 1, and 1.6% in group 3 and no change in group 2.
Conclusion: Lactoferrin alone or in combination with long acting penicillin is safe and more effective than long acting penicillin 
alone in reducing ASOT. Treatment for six months with lactoferrin alone or in combination with long acting penicillin could offer 
a better response.
Keywords: lactoferrin, long-acting penicillin, anti-streptolysin O titer, tonsillopharyngitis

Introduction
Throat infection is one of the most frequent health problems. Tonsillitis is one of the most severe throat infections.1–3 

Chronic tonsillitis is defined as repeated attacks of acute tonsillitis with or without enlargement, and it is characterized by 
five or more episodes of true tonsillitis per year, which is common among children.4,5 Numerous numbers of bacteria can 
cause tonsillitis but Beta-Hemolytic streptococci are the most common.6,7 ASOT has been used to diagnose Beta 
Hemolytic Streptococcal infection. It is not uncommon for laboratory personnel and physicians to misinterpret strepto-
coccal antibody titers because of a failure to appreciate that the normal levels of these antibodies are higher among 
school-age children than among adults.8
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Tonsillectomy is the most common surgical procedures for the treatment of chronic tonsillitis in children, it is valuable in 
reducing the duration and number of attacks of sore throat in children.9 However, pediatricians prefer long-acting penicillin in 
treating children with chronic tonsillitis. The American Heart Association, the American Academy of Pediatrics, and the 
Infectious Diseases Society of America have always recommended either a monthly ten days course of oral penicillin V (2 to 
4 times a day) or a monthly single intramuscular injection of benzathine benzyl penicillin as the mainstay therapy in patients 
without penicillin allergy.10 Human lactoferrin (LF) is a cationic glycosylated protein consisting of 691 amino acids11 folded into 
two globular lobes (80 kDa bi-lobal glycoprotein),12,13 that are connected by a-helix14,15 LF was first isolated from bovine milk in 
1939,16 other secretions contain lactoferrin, such as tears and saliva.17 It is secreted from neutrophils in the blood and inflamed 
tissues. It has a direct antimicrobial role, as it limits the proliferation and division of bacteria, viruses and parasites, and kills 
them.18 Increased level of plasma LF concentration has been suggested to be a predictive indicator of sepsis-related morbidity 
and mortality.19 LF also modulates the differentiation of immune system cells, by increasing natural killer (NK) cell activity.8,20 

Studies done by Arnold et al and Velliyagounder et al have shown that LF has bactericidal effect against S. mutans.21,22 In this 
study, we try to assess the possible role of LF in reducing ASOT and subsequently the recurrence of tonsillitis.

Aim of the Work
To assess the possible role of lactoferrin in decreasing raised serum Anti-Streptolysin O Titer (ASOT) in cases of chronic 
tonsillopharyngitis in comparison to long acting penicillin.

Patients and Methods
This prospective study was done on 117 children suffering from recurrent tonsillo-pharyngitis with high level of anti- 
streptococcal antibodies (ASOT) (>400 Todd units), age ranges from 4 to 14 years with mean age 8.5 ± 2.4 years. 
Informed consent from parents of all patients was taken. An institutional ethical committee approval, Faculty of 
Medicine, South Valley University, Qena, Egypt, was taken (Ethical approval code: SVU cod 12/54/2020).

Full history taking and clinical examination were done. Subjects were diagnosed by fever, sore throat, vomiting, and 
headache, with or without tender anterior cervical nodes and signs of inflammation of the tonsils and/or pharynx. The 
children were classified into 3 groups. Group (1) included 39 children had been treated with lactoferrin 100 mg once 
daily for 6 months. Group (2) included 39 children had been treated with long acting penicillin intramuscular injection of 
1.200.000 IU for children >25 KG and 600.000 IU for those <25 KG every 2 weeks after sensitivity testing every time 
for 6 months. Group (3) was treated with both long acting penicillin and lactoferrin for 6 months. All patients were 
followed up for any side effects related to lactoferrin and/or long acting penicillin during the study period. ASOT was 
assessed at presentation, 3 months and 6 months of treatment for all included patients.

Blood Sample for Laboratory Investigations
Four mL venous blood was collected into a plain tube for serum collection: Blood was allowed to clot for 15 minutes at 
37°C and serum was separated by centrifugation at 3000 rpm for 10 minutes then collected serum was inspected to 
ensure that it was clear and non-hemolyzed or lipemic.

By using (Stat Fax 4700 – awareness technology INC – Palm City - USA) ELISA analyzer quantitative Hs CRP High 
sensitivity CRP level will be measured by ELISA (solid phase enzyme linked immunosorbent assay) using a Chemux 
Bioscience, inc kit catalog No. 10603.

ASOT was measured by rapid latex agglutination intended for semi quantitative determination of ASOT in serum 
using the Avitex ASO test kit. Avitex ASO latex particles are coated with purified and stabilized streptolysin-O. Sera 
were stored at 2°C to 8°C for up to 48 hours prior to testing by Latex serology test for detection of Streptococcal 
Antibodies. The reagent was brought to room temperature and mixed gently prior to use. Isotonic saline was then used to 
prepare serial dilutions of the patient sera (1/2, 1/4, 1/8, and so on). A drop of each serum dilution was then transferred to 
the test circle on the slide and another drop of the reagent was added to each circle and mixed with the diluted sera. 
Gently and evenly, the test slide was rocked and rotated for 2 minutes whilst examining the test slide for agglutination. 
The serum ASO concentration was then calculated by multiplying the dilution factor (ie, 2, 4, 8 …) by the detection limit 
(200) to give the number of IU/mL concentration.14
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The serum ASO concentration could then be calculated approximately by multiplying the dilution factor (ie, 2, 4, 8 or 
16) by the detection limit. Kit controls were tested with each test run. Sera having titers between 200 lU/mL and 3500 lU/ 
mL were reactive. This method was chosen because it is the widely used technique for ASOT measurement in Egypt. The 
study was explained to the parents of the patients, written consent was given before enrollment, and the study was 
approved by the institutional ethical committee.

All routine investigations were done to exclude chronic diseases, and other inflammatory or infectious diseases that 
affect ASO titre.

Complete Blood Count and ESR
Two mL of venous blood were collected into an ethylene di-amine-tetra-acetic acid (EDTA) tube.

The blood sample was analyzed for CBC within 4 hours after collection, using (XN sampler unit SA-01 – Sysmex 
corporation - Japan) Automated cell counter and the reference values were: RBCs:3.8–5.2 ×106/µL, HB:11.5–15.2 g/dl, 
HCT: 35.0–46.0%, MCV: 77.0–97.0 Fl, MCH: 26.0–34.0 pg., MCHC: 32.0–35.0 g/dl, WBC: 3.5–10.0 ×103/µL, Neut.: 
1.6–7.0×103/µL (40–73%), Lymph.:1.0–3.0×103/µL (18–45%), Mono.: 0.2–0.8 ×103/µL (4–12%), PLT: 150–400 ×103/ 
µL. MPV: 8.0–11.0 FL, PCT: 0.15–0.40 ×103/µL, PDW:11.0–22.0 FL, P-LCR: 18.0–50.0%.

The blood sample was analyzed for ESR within 2 hours at room temperature. Using the Westergren method, 2 mL of 
the EDTA blood was added to a tube containing 0.2 mL of tri-sodium citrate. Then, the blood was put in the ESR tube to 
the 100 mm mark. The tube was placed in a rack in a strictly vertical position for 1 hour at room temperature, at which 
time the distance from the lowest point of the surface meniscus to the upper limit of the red cell sediment is measured. 
The result is expressed as millimeters after 1 hour and 2 hours.

Complete blood count, erythrocyte sedimentation rate (ESR), C reactive protein (CRP) were done at presentation and 
ASOT were done at presentation and repeated at 3 months and 6 months. Venous blood samples were collected from the 
studied children at presentation, 3 months and 6 months.

The serum ASO concentration was then calculated by multiplying the dilution factor (ie, 2, 4, 8 …) by the detection 
limit (200) to give the number of IU/mL concentration.14

Statistical Analysis
Data are managed and analyzed using statistical package for social sciences (spss) version 26. Descriptive statistics will 
be done in the form of frequencies, median and range, then analytic statistics will be done using non parametric tests 
such as Mann Whitney to compare 2 quantitative variables, Krauskall Wallis to compare 3 quantitative variables and 
Wilcoxon test to compare 2 paired samples. Values will be considered significant when the P value equal or less 
than 0.05.

Our study complies with the Declaration of Helsinki.

Results
This study included 117 children aged between 4 and 14 years. The children were presented with signs and symptoms 
suggestive of streptococcal pharyngitis and history of recurrent tonsillitis and high ASOT level. The patients mean age 
was 8.5 ± 2.4 with 60 males (51.3%) and 57 females (48.7%). There were no reported side effects or complications from 
lactoferrin or long acting penicillin during the study Table 1.

The patients were classified into 3 groups, group (1) included 39 children mean age was 8.4± 2.7 with 19 males and 
20 females treated with lactoferrin, group (2) included 39 children mean age was 7.8 ± 2.4 with 21 male (53.8%) and 18 
females (51.3%) treated with long acting penicillin, group (3) included 39 patients mean age was 9 ± 1.6 with 20 males 
(46.2%) and 19 females (48.7%) treated with combination of the two drugs. All groups were age and sex matched 
Table 1.

There was no significant difference between the three studied groups regarding ASOT at the time of enrollment. 
Group (1) ASOT at the time of presentation (median ± range) was 610±2955, and in group (2) it was 720±2420 with 
p value 0.3 which is not statistically significant, group (3) ASOT at presentation was 700±2510 with no statistically 
significant difference with other groups.
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After three months of treatment, ASOT showed statistically significant lower titer in group 1 (370 ± 440) and in group 
3(350±450) than in group 2 (420±560) with p-value 0.02, 0.004, respectively. While there was no statistically significant 
difference in ASOT between group (1) and group (3).

After six months of treatment, ASOT showed statistically significant lower titer in group 1 (350±420) and in group 3 
(340±440) than in group 2 (420±550) with p-value 0.02, 0.007, respectively. While there was no statistically significant 
difference in ASOT between group (1) and group (3) Table 2.

In comparing ASOT at the time of presentation and after three months of treatment: in group 1(lactoferrin) it was 610 
±2955 and reduced to 370±440 with 54% decrease and p value 0.000 which is highly statistically significant reduction. In 
group 2 (long acting penicillin) ASOT was 720±2420 reduced to 420±560 with 51% decrease and p value 0.000 which is 
highly statistically significant reduction. In group 3 (lactoferrin and long acting penicillin) it decreased from 700±2510 to 
350±450 with 59% decrease and p value 0.000 which is statistically significant reduction Table 2, which means that all 
the three methods of treatment are effective in reducing ASOT.

In comparing ASOT at presentation and its level after six months of treatment, it showed marked decrease. In group 1 
(lactoferrin) ASOT decreased from 610±2955 to 350±420 with 55% decrease and highly statistically significant p value. 
Group 2(long acting penicillin) showed statistically significant reduction in ASOT from 720±2420 to 420±550 presenting 
51% decrease with p value 0.000. Also, group 3 (lactoferrin and long acting penicillin) showed highly statistically 
significant reduction in ASOT level from 700±2510 to 340±440 presenting 60% decrease and p value 0.000 Table 3.

Table 1 Demographic Data of All Studied Patients

Variable Group Frequency P value

Group frequency Lactoferrin 39

Penicillin 39

Penicillin plus lactoferrin 39

Age Lactoferrin 8.4 ±2.7 0.08

Penicillin 7.8 ±2.4

Penicillin plus lactoferrin 9 ±1.6

Male sex Lactoferrin 19 (48.7%) 0.9

Penicillin 21 (53.8%)

Penicillin plus lactoferrin 20 (51.3%)

Female sex Lactoferrin 20 (51.3%)

Penicillin 18 (46.2%)

Penicillin plus lactoferrin 19 (48.7%)

Table 2 Comparision Between Serum Level of ASOT Pre and Three Months Post Treatment and Six Months Post Treatment in the 
Three Studied Groups

Variable Lactoferrin 
(1)

Long Acting 
Penicillin (2)

Lactoferrin 
+Penicillin (3)

P value 
(1&2)

P value 
(1&3)

P value 
(2&3)

P value 
Krauskal wills

Pre-treatment ASOT  

(median±range)

610±2955 720±2420 700±2510 0.3 0.2 0.9 0.3

Post- treatment ASOT 3 

months (median±range)

370±440 420±560 350±450 0.02* 0.4 0.004* 0.008*

Post- treatment ASOT 6 

months (median±range)

350±420 420±550 340±440 0.02* 0.5 0.007* 0.01*

Note: *Means significant.
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In comparing between ASOT after three months of treatment and six months post treatment in the three studied 
groups, group 1(lactoferrin) ASOT was 370±440 after three months of treatment reduced to 350±420 with 2% decrease 
(p-value 0.000). In group 2 (long acting penicillin) it was reduced from 420±560 to 420±550 with no statistically 
significant difference (p-value 0.1). In group 3 (lactoferrin and long acting penicillin) ASOT after three months of 
treatment was 350±450 and after six months was 340±440 with 1.6% decrease (p value 0.000) Table 3.

Discussion
Penicillin is still the treatment of choice for chronic tonsillitis; aminopenicillins were effective in treatment of beta- 
lactamase producing bacteria.23 Beta-lactam antibiotics can protect against rheumatic fever and glomerulonephritis, 
arthritis, myocarditis and death.24 Lactoferrin is known to have antiviral,25–28 antibacterial,29–34 anti-inflammatory,35 

antifungal,36–38 and anti-carcinogenic39 activity. One of its properties is the ability to limit iron availability to microbes.40

A study was done on patients with acute tonsillitis, to reveal whether lactoferrin (human Lf) binds to Streptococcus 
pyogenes or not. They reported that human lactoferrin may have a role in the treatment of acute tonsillitis in several 
ways; by binding to the S. pyogenes pathogens, also by its well-known iron-binding capacity.41

Another study done by Velusamy et al 2014 revealed that human lactoferrin treated mice exhibited lower levels of 
S. mutans CFU (colony forming unit) compared to the non-human lactoferrin treated infected group of mice.42

This study included 60 males (51.3%) and 57 females (48.7%) with tonsillopharyngitis, this is in agreement with Lin 
et al who found that group A streptococcal pharyngitis was slightly higher incidence in boys. But Nirmal Kushwaha 
found that male to female in patients with tonsillopharyngitis was 1:1.12 (53% female).43 This study included 117 
children with tonsillopharyngitis aged between 4 and 14 years this is in agreement with Fadwa et al 2014, who reported 
that tonsillopharyngitis is more common in children.44

In this study, all treatment regimens showed reduced ASOT at three and six months of treatment. Kumar and Kumari, 
in 2019, compared the use of long acting penicillin for six months to tonsillectomy for treatment of patients with raised 
ASOT. They concluded that both long acting penicillin and tonsillectomy reduced ASOT but surgery is significantly 
better in reduction of ASOT.45

In this study, lactoferrin group and both lactoferrin and long acting penicillin group showed significantly lower levels 
of anti-streptolysin O than patients received long acting penicillin alone after three and six months treatment. Also, this 
study showed that use of lactoferrin alone or in combination with long acting penicillin for six months induced significant 
reduction in ASOT in comparison to three months treatment. On the other hand, using long acting penicillin alone for six 
months could not induce a significant reduction in ASOT in comparison to three months use which questions the value of 
its use for more than three months. In this study, no side effects or complications of lactoferrin use were reported.

A human study done by Benson et al 2012 found that nutritional supplementation with colostrum was equally 
efficient in preventing episodes of the flu compared to a vaccine. They concluded that lactoferrin is effective in 
promoting mammalian cell growth and increasing cell productivity. Human lactoferrin is safe and is considered by the 
FDA as a GRAS (generally recognized as safe) product with no contraindications in either pediatric or adult patients.46–50

So, the use of lactoferrin alone or in addition to long acting penicillin could represent a safe and better option for the 
treatment of chronic tonsillopharyngitis with raised ASOT.

Table 3 Percentage of Change in ASOT After Three Months and Six Months of Treatment in the Three Studied Groups

ASOT 
Pre- (1)

ASOT 
Post-3 (2)

ASOT 
Post-6 (3)

Change 
After 3ms

Change 
After 6ms

Change From 3 
to 6 ms.

P value 1 
and 2

P value 1 
and 3

P value 2 
and 3

Lactoferrin 610±2955 370± 440 350± 420 54% decrease 55% decrease 2% decrease 0.000* 0.000* 0.000*

Penicillin 720±2420 420± 560 420± 550 51% decrease 51% decrease No change 0.000* 0.000* 0.1

Penicillin plus 

lactoferrin

700±2510 350± 450 340± 440 59% decrease 60% decrease 1.6% decrease 0.000* 0.000* 0.000*

Note: *Means significant.
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Conclusion
Lactoferrin alone or in combination with long acting penicillin is safe and more effective than long acting penicillin alone 
in reducing ASOT. Treatment for six months with lactoferrin alone or in combination with long acting penicillin could 
offer a better response.

Recommendations
We recommend giving combined long acting penicillin with lactoferrin in patients with high ASOT for three months.
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