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Abstract. Today, the clinical presentation of pneumococcal meningitis among infectious 

diseases does not allow to clearly define the etiology of the pathogen, and is mostly similar to the 

clinical manifestations of bacterial meningitis of other etiologies. Studies on the study of acute 

bacterial purulent meningitis in the Republic of Uzbekistan show that pneumococcal meningitis 

ranks second after meningococcal meningitis. Disability and mortality rates of pneumococcal 

meningitis are significantly higher than those of other etiologies. Diseases of pneumococcal 

etiology are particularly important, and despite the available information on the characteristics 

of pneumococci and the diagnosis and pathogenesis of meningitis with pneumococcal etiology, the 

clinical and laboratory characteristics of this type of meningitis in adults in Samarkand region 

have not been sufficiently studied. 
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According to world leading scientists, pneumococcal infection is the leading cause of 

morbidity and mortality in all countries of the world among infections managed by 

immunoprophylaxis [ 2, 6 ]. Experts say that 1.6 million people die from pneumococcal infection 

every year [ 2, 8 ]. About 55% of them are children, 40% of them are children under the age of 5 

[15]. 

The maximum risk of developing pneumococcal infection exists in children under 5 years 

of age and adults over 65 years of age [24]. Every year, pneumococcal infections occur in 40,000 

children, pneumococcal otitis - in 715,000 children, and pneumococcal bacteremia - in 3,200 

children [7, 25]. In any of the CIS countries, including the Russian Federation, data on the 

incidence of pneumococcal infection is available only according to separately organized studies, 

because this infection is not registered and analyzed in the regions [22]. In these countries, some 

forms of pneumococcal infection must be registered [8]. Due to the inadequacy of microbiological 

diagnosis of various nosological forms of pneumococcal infection, there are currently no accurate 

data on their prevalence [1]. 

Currently, in a number of countries, there are no clinical guidelines for the diagnosis and 

treatment of pneumococcal meningitis in adults, but in 2013, the Federal guidelines for the 

diagnosis and treatment of purulent bacterial meningitis in children were approved in Russia [6, 7, 

30]. According to these recommendations, a patient suspected of purulent bacterial meningitis, 

including pneumococcal meningitis, should undergo the following examinations: clinical blood 

analysis, biochemical blood analysis (creatinine, bilirubin, ALT, AST, electrolytes, glucose, C-

reactive protein), blood culture and microscopic examination by methods, polymerase chain 
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      reaction (PCR) analysis of the causative agent of the disease, clinical and biochemical examination 

of cerebrospinal fluid, culture and microscopic examination of cerebrospinal fluid, examination of 

cerebrospinal fluid by PCR method, general urinalysis, nasopharyngeal swab for pneumococcal 

and other pathogens smear test, coagulogram, determination of procalcitonin level in blood [28]. 

The diagnosis of pneumococcal meningitis can only be confirmed by laboratory 

examination of cerebrospinal fluid [14]. If there are no contraindications, to confirm the diagnosis, 

before starting antibiotic therapy, a lumbar puncture should be performed and an analysis of the 

cerebrospinal fluid should be performed (Gramm's staining and microscopic examination of the 

smears, culture method, detection of DNA or RNA of pathogens using the PCR method, the 

number of leukocytes, determination of protein and glucose concentrations) [7, 30]. In most cases, 

the cerebrospinal fluid appears cloudy, white, or yellowish [23]. A characteristic sign of 

pneumococcal meningitis is a neutrophil pleocytosis of more than 1000 μl, although the number 

of neutrophils taken in the first hours after the onset of symptoms may be less than 1000 per μl or 

even normal. According to the results of a study conducted in one of the European countries, 5% 

of 153 patients with culture-confirmed pneumococcal meningitis had pleocytosis in cerebrospinal 

fluid less than 10/μl, and 17% of patients had less than 100/μl [21]. 

The level of protein in the spinal fluid is usually found to be elevated (1-6 g/l). 

Pneumococcal meningitis is usually characterized by the pressure of the cerebrospinal fluid 

exceeding 200 mmHg. If the glucose level is less than 1.9 mmol/l, the protein level is more than 

2.2 g/l, and the leukocyte count is more than 2000/μl, it is indicated to be considered as diagnostic 

criteria for the diagnosis of pneumococcal meningitis [2, 3]. In a prospective scientific study 

conducted in 2017, the presence of at least one of these factors with a probability of 82-94% 

indicates pneumococcal meningitis. Cerebrospinal fluid pleocytosis may not be clearly expressed 

in positive cultures in immunocompromised patients [13]. If the study of cerebrospinal fluid is 

carried out against the background of antibiotic therapy, then viral and bacterial meningitis cannot 

be distinguished by the criterion of pleocytosis. In recent years in the Russian Federation, it has 

been proven that the severity of pneumococcal meningitis is not related to the level of pleocytosis 

[9, 20]. The presence of bacteriorrhagia with unclear pleocytosis, as well as a protein level of more 

than 2 g/l with a decrease in the concentration of glucose in the cerebrospinal fluid (or a ratio of 

cerebrospinal fluid/blood glucose concentration of less than 0.4) is a negative prognostic factor for 

pneumococcal meningitis. recognized as factors [4, 16]. 

The European Society for Microbiology and Infectious Diseases recommends the 

determination of cerebrospinal fluid lactate concentration as a rapid diagnostic test [ 25 ]. If the 

concentration of lactate in the cerebrospinal fluid is higher than 3.5 mmol/l, it is recommended to 

think about the bacterial (in most cases, pneumococcal) nature of meningitis. Two meta-analyses 

were conducted worldwide to investigate the role of cerebrospinal fluid lactate in differentiating 

bacterial meningitis from other types of meningitis. One meta-analysis included 25 studies in 1692 

patients (adults and children) and another included 31 studies in 1885 patients (adults and 

children). The obtained data showed that the diagnostic accuracy of determining the level of lactate 

is more informative than the analysis of the number of leukocytes in the spinal fluid. Cerebrospinal 

fluid lactate concentration in patients treated with antibiotics before lumbar puncture was twice as 

low (49%) compared to patients who did not receive antibiotics (98%). In case of other diseases 

of the central nervous system, for example, herpetic encephalitis or seizures, the concentration of 

lactate in the spinal fluid can also increase [5, 26]. In this regard, it is not practical to determine 
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      the lactate level for differential diagnosis in patients who have received antibiotic therapy and/or 

have other diseases of the central nervous system. In such situations, even after 48 hours of 

etiotropic therapy, it is recommended to repeat the lumbar puncture to assess the cerebrospinal 

fluid in patients who do not respond to antibiotic therapy [6, 7]. 

Cerebrospinal fluid PCR is the fastest and most specific method for determining the 

etiology of pneumococcal meningitis. We all know that the specificity of PCR for the identification 

of microorganisms is 95-100% [ 27 ]. This method of examination is especially important in 

patients treated with antibiotics before lumbar puncture, because in such cases, the result is often 

negative when the cerebrospinal fluid is examined by culture. When culture and PCR methods of 

studying spinal fluid are compared, the disadvantage of polymerase chain reaction is that it is 

impossible to determine the sensitivity of microbes to antibiotics and the pathogen [18]. In some 

cases, it is appropriate to mention the methods of latex agglutination and immunochromatographic 

examination from the additional, but not mandatory, methods used to speed up the diagnosis of 

pneumococcal meningitis [17]. 

Cerebrospinal fluid examination with latex agglutination method gives results in 15 

minutes. The main advantage of this method is that the lumbar puncture is highly informative if it 

is performed after the use of antibiotics and Gram negative smears are obtained. The sensitivity of 

this method to pneumococcal meningitis is 59-100%. However, according to a number of studies, 

in a retrospective study of 28 patients with purulent meningitis and a negative result obtained by 

culture of cerebrospinal fluid, the sensitivity to latex agglutination was only 7% [3, 12]. In a third 

study, only 7 out of 478 cerebrospinal fluid samples tested were positive for latex agglutination. It 

is not appropriate to use this method for comparative diagnosis of pneumococcal meningitis. 

According to a study of 450 patients, the sensitivity and specificity of the immunochromatographic 

method for the detection of S. pneumoniae antigens in the spinal fluid reaches 100%. 

Immunochromatographic examination of cerebrospinal fluid has been proven by scientists to be 

superior to latex agglutination in terms of diagnostic accuracy [10]. 

A number of researchers mention that computer tomography should be used to diagnose 

pneumococcal meningitis [7, 30]. Computed tomography or magnetic resonance imaging is 

performed for differential diagnosis with other diseases of the central nervous system, in the 

presence of focal symptoms, to assess the state of blood circulation in the brain, brain structures, 

and timely detection of intracranial complications. These methods can be used only in cases where 

hemodynamic balance is maintained. In the early stages of the disease, pathological changes are 

sometimes not detected, but they may appear later [30]. 

In their latest research, Russian and foreign scientists recommend determining the level of 

C-reactive protein and procalcitonin in patients with pneumococcal meningitis [11, 29]. 

These indicators are signs of any bacterial inflammatory process in the body and, as a rule, increase 

in purulent, pneumococcal meningitis. The amount of C-reactive protein and procalcitonin help in 

the comparative diagnosis of viral and bacterial meningitis, although their increase is not a specific 

sign of pneumococcal meningitis [18, 20,29]. 

Blood culture examination is included in the list of mandatory methods in the diagnosis of 

pneumococcal meningitis [17, 22]. It has been repeatedly emphasized that this method helps to 

determine the etiological character of the disease, especially when a negative result is obtained by 

the method of culture of spinal fluid or in cases where lumbar puncture cannot be performed. A 
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      positive blood culture can be obtained in 75% of cases of pneumococcal meningitis. Antibiotic 

therapy reduces the diagnostic accuracy of the method by 20%. 

Changes in blood analysis in bacterial meningitis are usually characterized by high 

leukocytosis (leukocyte count 25-35 x 10 9 cells per liter), a sharp shift of the leukocyte formula 

to the left, progressive thrombocytopenia, severe meningococcemia, a significant acceleration of 

the erythrocyte sedimentation rate. Symptoms characteristic of disseminated intravascular 

coagulation syndrome can be observed in the coagulogram. In the biochemical analysis, changes 

in indicators of acid-alkaline content, metabolic acidosis, water and electrolyte imbalance, and as 

a result multi-organ failure and tissue hypoxia are noted [19]. 

When pneumococcal meningitis is suspected, fundus evaluation and ophthalmoscopy are 

recommended for all patients [ 5]. 

In patients with pneumococcal meningitis, the study of acoustic step evoked potentials is 

recommended for early detection of sensorineural deafness [5, 11]. 

New methods of diagnosis of pneumococcal meningitis. In the last decade, new biochemical 

markers of brain injury such as neuron-specific enolase ( NSE ), S100B protein, gliofibular acidic 

protein ( GFAP ), myelin basic protein ( MVR ), brain-derived neurotrophic factor ( MVR ) have 

been invented and are being actively studied [20]. NSE and S100B proteins have been most studied 

as diagnostic markers in purulent meningitis [7, 28]. In patients with pneumococcal meningitis 

and meningoencephalitis, serum concentrations of NSE and S100B protein are increased, 

reflecting neuronal necrosis and glial damage, respectively. An experimental study conducted in 

rabbits within 12 hours after the development of pneumococcal meningitis also revealed an 

increase in the concentration of these markers [10]. The concentration of S100B protein peaks 20 

hours after infection and remains high throughout the experiment. In pneumococcal meningitis in 

children, S100B concentration correlates with severity of meningitis and is shown to be an 

independent predictor of adverse outcome [28]. In a cohort study of 21 adult patients with acute 

bacterial meningitis (86% of whom were diagnosed with pneumococcal meningitis), the amount 

of NSE reflects inflammatory changes in the brain more than the S100B protein , but scientists 

have proven that the S100B protein is a more accurate marker of brain necrosis. The maintenance 

of high serum concentrations of NSE and S100B protein indicates ongoing brain damage [7, 30]. 

In conclusion, additional studies of the listed markers of brain damage in bacterial, including 

pneumococcal meningitis are required to confirm the possibility of their use in clinical practice. 

 

REFERENCES 

1. Баранов А.А. и др. Стрептококки и пневмококки. - Ростов на Дону: Феникс, 2013. – 

301с. 

2. Баранцевич Е.Р. Клинические рекомендации (протоколы) по оказанию скорой 

медицинской помощи при менингите. 2014 г. 

3. Бошқарилувчи юқумли касалликлар иммунопрофилактикасини ташкил этиш ва 

ўтказиш ҳақида. ЎзР ССВнинг 2015 йил 27 январидаги 36-сонли Буйруғи. 

4. Брико Н.И., Батыршина Л.Р., Брико А.Н. // Оценка прогностической 

эпидемиологической и экономической эффективности вакцинопрофилактики 

пневмококковой инфекции у мужчин трудоспособного возраста с различными 

хроническими заболеваниями / Журнал микробиол., 2018, № 1, С. 17-23.  



 

SCIENCE AND INNOVATION 
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 10 OCTOBER 2023 

UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

 162  

 

      5. Брико Н.И., Намазова-Баранова Л.С., Костинов М.П. и др. //Эпидемиология, клиника 

и профилактика пневмококковой инфекции. Учебное пособие для врачей. – Москва, 

2017. – 112 с. 

6. Даминов Т.А., Туйчиев Л.Н., Таджиева Н.У. // Эпидемиологический надзор за 

пневмококковыми менингитами у детей в Узбекистане / Эпидемиология и 

вакцинопрофилактика, №2(75), 2014, С. 21-26. 

7. Даминов Т.А., Туйчиев Л.Н., Таджиева Н.У. Клиника, диагностика, эпидемиология и 

вакцинопрофилактика инфекции, вызываемой Streptococcus pneumoniaе: 

Методическое пособие. - Ташкент, 2016. – 36 c. 

8. Даминов Т.А., Туйчиев Л.Н., Таджиева Н.У. Назофарингеальное носительство 

Streptococcus pneumoniaе у детей //Материалы IV конгресса Евро-азиатского общества 

по инфекционным болезням. Журнал инфектологии (приложение). – Санкт-

Петербург, 2016. - Том 8, №2. - С. 38. 

9. Даминов Т.А., Туйчиев Л.Н., Таджиева Н.У. Пневмококковые инфекции. 

Монография, Ташкент. – 2017. – 130 с. 

10. Иммунопрофилактика инфекционных заболеваний в Республике Узбекистан. 

СанПиН № 0239-07. Дополнение №3. (издание официальное), Ташкент. - 2015. - 24с. 

11. Николенко В.В., Воробьева Н.Н., Рысинская Т.К., Голоднова С.О. Клиническая 

характеристика пневмококковой и менингококковой инфекции с гнойным 

менингитом// Здоровье семьи - 21 век..- 2012. №4. –С.14. 

12. Agarkova AA, Pokrovskii MV, Korokina LV, Zemlyansky OA. Diagnosis and current 

treatment of pneumococcal meningitis. Klinicheskaya farmakologiya i terapiya = Clin 

Pharmacol Ther 2019;28(2):84-92. DOI 10.32756/0869-5490-2019-2-84-92. 

13. Athlin S., Lidman C., Lundqvist A., et al. Management of community-acquired pneumonia 

in immunocompetent adults: updated Swedish guidelines 2017. Infect Dis (Lond) 

2018;50(4):247-272. 

14. Baldo V, Cocchio S, Gallo T, et al. Pneumococcal Conjugated Vaccine Reduces the High 

Mortality for Community-Acquired Pneumonia in the Elderly: an Italian Regional 

Experience. PLoS One. 2016;11(11): e0166637. 

15. Bartek J, Thelin EP, Ghatan, PH, et al. Neuron-specific enolase is correlated to compromised 

cerebral metabolism in patients suffering from acute bacterial meningitis. PLOS One 

2016;11(3). 

16. Boulware DR, Daley CL, Merrifield C, et al. Rapid diagnosis of pneumococcal pneumonia 

among HIV-infected adults with urine antigen detection. J lnfect. 2017:55:300-309. 

17. Boving MK, Pedersen LN, Moller JK. Eight-plex PCR and liquid-array detection of bacterial 

and viral pathogens in cerebrospinal fluid from patients with suspected meningitis. J Clin 

Microbiol 2009;47:908–13. 

18. Bretonnière C, Jozwiak M, Girault C, et al. Rifampin use in acute community acquired 

meningitis in intensive care units: the French retrospective cohort ACAM-ICU study. Crit 

Care 2015;19(1). 

19. Busl KM, Bleck TP. Bacterial infections of the central nervous system. Curr InfectDis Rep 

2013;15(6):612–30. 



 

SCIENCE AND INNOVATION 
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 10 OCTOBER 2023 

UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ 

 163  

 

      20. Carriage prevalence and serotype distribution of Streptococcus pneumoniaeprior to 10-

valent pneumococcal vaccine introduction: A population-based cross-sectional study in 

South Western Uganda, 2014 Vaccine 35 (2017) 5271–5277. 

21. Castelblanco R.L., Lee M., Hasbun R. Epidemiology of bacterial meningitis in USA from 

1997 to 2010: a population-based observational study.//LancetInfectiousDiseases-

2014.№14(9)- P.813-819. 

22. Chappuy H. et al. Nasopharyngeal carriage of individual S.pneumoniae serotypes during 

pediatric radiologically confirmed CAP following PCV7 introduction in Switzerland // BMS 

Infectious Diseases.- 2013. - Vol. 13. - P. 357-365. 

23. Dzupova O., Rozsypa H., Prochazka B., Benes J. Acute bacterial meningitis in adults: 

Predictors of outcome//Scandinavian Journal of Infectious Diseases.-2009. № 41(5).-Р.348–

354. 

24. Elistratova Т. A., Tikhonova E. P., Protasova I. N., Emelyashin V. S. Pneumococcal 

Meningitis in Adults: Clinical-Epidemiological and Diagnostic Aspects. Epidemiology and 

Vaccinal Prevention. 2018; 17 (3): 63–67. DOI: 10.31631/2073-3046-2018-17-3-63-67. 

25. Feldman C, Anderson R. New insights into pneumococcal disease. Respirology. 

2019:14:167-179. 

26. Qudratovna, Y. M., Yakubovna, E. M., & Alisherovna, Q. S. (2023). Скрининг 

гуморального иммунного ответа по частоте выявления специфических антител к 

torch-инфекциям населения самаркандской области. journal of biomedicine and 

practice, 8(1). 

27. Эргашева, М. Я. (2018). Вклад энтеровирусной инфекции в развитие серозного 

менингита. In International scientific review of the problems of natural sciences and 

medicine (pp. 28-32). 

28. Laboratory surveillance of antimicrobial resistance and multidrug resistance among 

Streptococcus pneumoniaе isolated in the Kinki region of Japan, 2001e2015 dComparison 

of the prevalence of drug-resistant strains before and after introduction of conjugated 

pneumococcal vaccine 15 December 2017. 

29. Эргашева, М. Я., & Субхонова, С. К. (2023). Анализ диагностической 

ценностипрокальцитонина при оценки тиеченя COVID-19. GOLDEN BRAIN, 1(8), 60-

72. 

30. Ergasheva, M. Y. (2023). Еpidemiological aspects of pneumococcal infection. Экономика 

и социум, (1-1 (104)), 21-23. 

31. Yakubovna, E. M., & Komilovna, S. S. (2023). DIAGNOSTIC VALUE OF 

PROCALCITONIN IN COVID-19 DISEASE. Science and innovation, 2(D4), 148-153. 

 

 

 

 


