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Bacterial co-infections in Mycoplasma pneumoniae pneumonia are not rare. The present study makes an effort to 
investigate and understand the impact of such bacterial co-infections. For this purpose 26 cases with Mycoplasma 
pneumoniae infection were screened. Streptococcus pneumoniae was found to be the most co-infecting bacteria 

(46.1%). The co-infected pathogen plays an influential role by altering the severity of infection. Course of the disease as well as clinical outcomes 
are also heavily dependent on the secondary pathogen other than Mycoplasma pneumoniae itself.
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Introduction:
The major bacterial causes of community acquired pneumonia are 
Streptococcus pneumoniae and Mycoplasma pneumoniae, togeth-
er accounting for up to 60% cases. Mycoplasma pneumoniae infec-
tion occurs in all age groups. More severe clinical pictures are gener-
ally associated with chronic lung disease and age extremes. Disease 
burden of Mycoplasma pneumoniae is about 20 to 40 infections or 
co-infections per 100 patients with lower respiratory tract infections. 
The severity of infection is highly variable and this condition may lead 
to severe sequelae.1 

Co-infection of M. pneumoniae with various viruses or bacteria has 
been reported in 52% cases.2 In the similar way co-infections with S. 
pneumoniae in M. pneumoniae infections is observed to be 51.4%.3 
Also M. pneumoniae and S. pneumoniae co-infection was estimated 
to have an incidence of 10%. The condition can prolong the course of 
the disease as well as make management more difficult.2 In Taiwan, a 
prospective study on the etiology of hospitalized children with CAP 
demonstrated a high incidence (41%) of mixed infections and 37% 
with M. pneumoniae infection. Furthermore, concurrent viral-bacteri-
al infection was identified in approximately 60% cases with M. pneu-
moniae infection.4 Studies suggest that infections with M. pneumo-
niae, like respiratory viruses, may predispose to secondary bacterial 
infection.

Methodology:
Patients (n=150) belonging to either the in-patient or out-patient 
department of a tertiary care centre were included. The respiratory 
samples like sputum or broncho-alveolar lavage were collected in 
sterile wide mouthed container and transported to the microbiol-
ogy lab for processing. Each sample suspected of atypical pneu-
monia was also processed to rule out other bacterial co-infection 
apart from routine PPLO broth inoculation for Mycoplasma pneu-
moniae isolation. Following were the details of sample process-
ing-

Routine Microscopy: 
Grams Stain: Gram stain was performed to grade the samples as per 
Bartlet’s grading system for sputum. A score of zero led to the ex-
clusion of the sample. The types of inflammatory cells present in the 
sample were observed. Also the bacterial cells present were graded as 
occasional, few, moderate and many. 

ZN Stain: The technique was carried out to screen for the presence of 

acid fast bacilli. A positive smear led to the exclusion of the sample 
from the study.

Culture:
Mycoplasma pneumoniae: The samples were inoculated into Pleuro 
Pneumonia Like Organism broth. This inoculated PPLO broth bottles 
were placed in a desiccator (candle jar) and kept in the incubator. The 
optimum conditions for Mycoplasma pneumoniae growth, 5% CO

2 
and 370C were maintained. Change in colour of the broth from orange 
to yellow indicates positive growth.

Other Bacteria: Samples were inoculated into Blood agar, MacCon-
key’s agar and chocolate agar plates and incubated at 370C for 24 
hours as per Mackie and McCartney.5

Identification:
Mycoplasma pneumoniae: PCR was done using primers specific for a 
375bp fragment of P1 cytadhesion gene of Mycoplasma pneumoni-
ae.6,7 The samples were also subjected to a second PCR to confirm the 
presence of M. pneumoniae. For this PCR Mycoplasma pneumoniae 
species specific primers were used which targets a 277bp fragment of 
the 16S rRNA gene.8,9

Other Bacteria: The colony characteristics were noted from Blood 
agar, MacConkey’s agar and chocolate agar plates down after 24 
hours. Grams staining was done with smears made from the colony 
to observe the type of bacteria. Various biochemical tests were put as 
per Mackie and McCartney to identify the bacteria isolated in culture.5

Results:
A total f 26 out of 150 cases included in the study were found to have 
infection with M. pneumoniae. Among the 26 cases with M. pneu-
moniae infection 12 cases were also infected with Streptococcus 
pneumoniae (46.1%). Hence, Streptococcus pneumoniae was found 
to be the most common co-infecting bacteria.

Co-infection with more than one bacterium was also seen among 
the cases with M. pneumoniae infection. Majority of the cases 
had co-infection with only one bacterium (17 out of 26 cases) but 
co-infection with two bacteria (5 out of 26 cases) and three bac-
teria (1 out of 26 cases) were also present. Only 3 out of 26 cases 
(11.5%) had M. pneumoniae as the sole causative bacteria for in-
fection.



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 211 

Volume-4, Issue-11, Nov-2015 • ISSN No 2277 - 8160

REFERENCES 1. Vervloet LA, Marguet C, Camargos PA. Infection by Mycoplasma pneumoniae and its importance as an etiological agent in childhood 
community acquired pneumonias. Braz J Infect Dis 2007; 11: 507-14. 2. Toikka P, Juven T, Virkki R, Leinonen M, Mertsola J, Ruuskanen O. 
Streptococcus pneumoniae and Mycoplasma pneumoniae coinfection in community acquired pneumonia. Arch Dis Child 2000; 83: 413-414. 

3. Michelow IC, Olsen K, Lozano J, Rollins NK, Duffy LB, Ziegler T, et al. Epidemiology and clinical characteristics of community-acquired pneumonia in hospitalized children. 
Pediatrics 2004; 113: 701-7. 4. Chen CJ, Lin PY, Tsai MH, Huang CG, Tsao KC, Wong KS, et al. Etiology of Community-acquired Pneumonia in Hospitalized Children in Northern 
Taiwan. Pediatr Infect Dis J 2012; 31: 196-201. 5. Collee JG, Miles RS, Watt B. Tests for identification of bacteria. In: Collee JG, Fraser AG, Marmion BP, Simmons A, editors. 
Mackie and McCartney Practical Medical Microbiology, 14th edition. Churchill Livingstone: New York, 1996; P.131-149. 6. Metwally MA, Yassin AS, Essam TM, Hamouda HM, 
Amin MA. Detection, Characterization, and Molecular Typing of Human Mycoplasma spp. from Major Hospitals in Cairo, Egypt. The Scientific World Journal 2014; 549858: 1-6. 
7. Govender S, Du Plessis SJ, Ocana GS, Chalkley LJ. Prevalence of Pneumocystis jirovecii and Mycoplasma pneumoniae in patients presenting with pneumonia at hospitals 
in Port Elizabeth. South Afr J Epidemiol Infect 2008; 23(2): 21-24. 8. Van Kuppeveld FJM, Van der Logt JTM, Angulo AF, Van Zoest MJ, Quint WGV, Niesters HGM, et al. Genus- 
and Species-Specific Identification of Mycoplasmas by 16S rRNA Amplification. Applied and Environmental Microbiology Aug 1992; 58(8): 2606-2615. 9. Ieven M, Ursi D, Van 
Bever H, Quint W, Niesters HG, Goossens H. Detection of Mycoplasma pneumoniae by two polymerase chain reactions and role of M. pneumoniae in acute respiratory tract 
infections in pediatric patients. J. Infect. Dis. 1996; 173: 1445-1452. 10. Chiu CY, Chen CJ, Wong KS, Tsai MH, Chiu CH, Huang YC. Impact of bacterial and viral coinfection on 
mycoplasmal pneumonia in childhood community-acquired pneumonia. Journal of Microbiology, Immonology and Infection 2015; 48: 51-56. 11. Esposito S, Bosis S, Cavagna 
R, Faelli N, Begliatti E, Marchisio P et al. Characteristics of Streptococcus pneumoniae and Atypical Bacterial Infections in Children 2–5 Years of Age with Community-Acquired 
Pneumonia. Clinical Infectious Diseases 2002; 35: 1345-1352. 12. Basil MV, Dwivedi SKD, Kumar K, Pathak R, Rastogi R, Thukral SS, et.al. Role of Mycoplasma pneumoniae 
infection in acute exacerbations of chronic obstructive pulmonary disease. Journal of Medical Microbiology 2009; 58: 322-326. 13. Dey AB, Chaudhry R, Kumar P, Nisar N, 
Nagarkar KM. Mycoplasma pneumoniae and community-acquired pneumonia. Natl Med J India Mar-Apr 2000; 13(2): 66-70. 14. Cimolai N, Wensley D, Seear M, Thomas ET. 
Mycoplasma pneumoniae as a cofactor in severe respiratory infections. Clin Infect Dis 1995; 21: 1182-5. 15. Staugas R, Martin AJ. Secondary bacterial infections in children 
with proved Mycoplasma pneumoniae. Thorax 1985; 40: 546-8. 16. Sawicki GS, Lu FL, Valim C, Cleveland RH, Colin AA. Necrotising pneumonia is an increasingly detected 
complication of pneumonia in children. Eur Respir J 2008; 31: 1285-91. 17. Hsieh YC, Wang CW, Lai SH, Lai JY, Wong KS, Huang YC, et al. Necrotizing pneumococcal pneumonia 
with bronchopleural fistula among children in Taiwan. Pediatr Infect Dis J 2011; 30: 740-4. 18. Chiu CY, Chiang LM, Chen TP. Mycoplasma pneumoniae infection complicated by 
necrotizing pneumonitis with massive pleural effusion. Eur J Pediatr 2006; 165: 275-7. 19. Chiou CC, Liu YC, Lin HH, Hsieh KS. Mycoplasma pneumoniae infection complicated 
by lung abscess, pleural effusion, thrombocytopenia and disseminated intravascular coagulation. Pediatr Infect Dis J 1997; 16: 327-9. 20. Hsieh YC, Tsao KC, Huang CG, Tong 
S, Winchell JM, Huang YC, et al. Life-threatening pneumonia caused by macrolideresistant Mycoplasma pneumoniae. Pediatr Infect Dis J 2012; 31: 208-9. 21. Li X, Atkinson TP, 
Hagood J, Makris C, Duffy LB, Waites KB. Emerging macrolide resistance in Mycoplasma pneumoniae in children: detection and characterization of resistant isolates. Padiatr 
Infect Dis J. 2009; (28)8: 693-696. 

Fig: Bar diagram showing other organisms isolated from cases with 
M. pneumoniae infection p- value 0.000014 (significant).

Number of other 
organisms isolated

Number of 
Cases

Total 
number of 
Cases

Percentage

One 17 26 65.3%
Two 5 26 19.5%
Three 1 26 3.8%
Nil 3 26 11.5%

Table: Number of other organisms isolated from cases with M. pneu-
moniae infection, p-value 0.00012 (significant). 

Discussion and Conclusion:
The study emphasises on ruling out the presence of any bacterial 
co-infection, in the cases with M. pneumoniae infection. All the 26 
cases infected with M. pneumoniae were checked for bacterial co-in-
fection and it was found that 23 cases had the presence of co-infect-
ing bacteria. The remaining 3 cases had M. pneumoniae as the sole 
etiological agent of infection. Majority of the cases (17 cases) had 
only one co-infecting bacteria. The rest of the cases had mixed in-
fection with two (5 cases) or three (1 case) bacteria. We have found 
Streptococcus pneumoniae as the most common co-infecting bac-
teria. 12 out of 26 cases (46.1%) with M. pneumoniae infections had 
co-infection of Streptococcus pneumoniae.

The observations made from this study allow us to arrive at the view 
that Streptococcus pneumoniae is the most common bacteria found 
to be associated in M. pneumoniae infected cases (46.1%). Vervloet 
LA et al.1 observed 51.4% M. pneumoniae infected cases to have S. 
pneumoniae co-infections. The incidence of S. pneumoniae co-in-
fection observed in their study was 10%. These observations are in 
accordance with our findings as well. The study of Toikka P et al.2 is 
also similar to the current study. They found that 9 out of 17 cases 
(52.94%) with M. pneumoniae infection had co-infection with Strep-
tococcus pneumoniae.

Our findings are also comparable with Chiu CY et al. 10, wherein 9 out 
of 59 cases (15.25%) with M. pneumoniae infection were reported to 
have co-infection with Streptococcus pneumoniae. They found that 
in comparison with cases infected with M. pneumoniae alone, coin-
fection of S. pneumoniae was more likely to occur with a longer du-
ration of fever and hospital stay. Esposito S et al.11 in their study found 
14 out of 196 cases (7.14%) to have co-infection of S. pneumoniae 
and M. pneumoniae. 

The next most common organism co-infecting M. pneumoniae cases 
found was Enterobacter species (15.3%), followed by Pseudomonas 
aeruginosa (11.5%). These findings can be compared with Basil MV et 
al.12 who found 6.25% cases with M. pneumoniae infection had co-in-
fection with Pseudomonas species. Although there are not many 
studies stating the co-infection of M. pneumoniae and Enterobacter 
species, such mixed infection can increase the intensity of infection. 

In this study, we have seen that 65.3% (17 out of 26) of the cases with 
M. pneumoniae infection had one, 19.5% (5 out of 26) had two and 
3.8% (1 out of 26) had three co-infecting bacteria. Dey AB et al.13 in 
their study, on cases with M. pneumoniae infection, isolated co-in-
fecting bacteria in 50% (blood) and 68% (respiratory tract secretion) 
cases. Chiu CY et al.10 also observed that 20% of cases with pneumo-
nia had three or more microorganisms. These observations concord 
with our results as well as, sheds light on the importance of ruling out 
co-infecting bacteria in cases with M. pneumoniae infections.

The findings obtained in the current study along with the supporting 
literature reports indicate that severe bacterial infection may either 
follow or coincide M. pneumoniae respiratory infection, by facilitating 
alterations in local respiratory immunity or structure and function.14,15 

The influence on the clinical outcomes of M. pneumoniae co-infec-
tion may be heavily dependent on the co-infected pathogen other 
than M. pneumoniae itself. Pneumonia caused by S. pneumoniae 
usually accompanies intense inflammation followed by parapneu-
monic effusion and empyema.16,17 Attributing to the increase of mac-
rolide-resistant M. pneumoniae in recent years, a potentially unfa-
vorable outcome such as necrotizing pneumonitis, lung abscess, and 
acute respiratory distress syndrome caused by M. pneumoniae is, 
however, occasionally encountered.18,19,20,21 Therapeutic agents active 
against mycoplasma could be a critical component of managing se-
vere cases of S. pneumoniae and M. pneumoniae coinfection.14,15 A 
co-infection of M. pneumoniae with other bacteria is frequently seen, 
hence, a typical bacterial pathogen should always be considered in 
cases M. pneumoniae infections.


