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SUMMARY: 22 
This protocol describes how to study all possible combinations that can be obtained between 23 
four drugs in one single experiment. This method is based on the standard 96-well plate micro 24 
dilution assay and the calculation of fractional inhibitory concentrations (FICs) to evaluate the 25 
results. 26 
 27 
ABSTRACT: 28 
The concept of drug-combination therapy is becoming very important mainly with the drastic 29 
increase in resistance to drugs. The Quadruplet checkerboard, also called the Q-checkerboard, 30 
aims at maximizing the number of possible combinations that can be obtained between four 31 
drugs in one experiment to minimize the time and work needed to accomplish the same results 32 
with other protocols. This protocol is based on the simple micro dilution technique where the 33 
drugs are diluted and combined together in several 96-well plates. 34 
 35 
In the first set of 96-well plates, Muller-Hinton broth is added followed by the first required 36 
drug (e.g., Cefotaxime here) to serially dilute it. After the first step is done, another set of 96-37 
well plates is used to dilute the second drug (e.g., Amikaci), which will be transferred by 38 
removing a specific volume of drug 2 and put in the corresponding wells in the first set of 96-39 
well plates that contains drug one. The third step is done by adding the required concentrations 40 
of the third drug (e.g., Levofloxacin), to the appropriate plates in the initial set containing 41 
combination of drug 1 and 2. The fourth step is done by adding the required concentrations of 42 
the fourth drug (e.g., Trimethoprim-sulfamethoxazol) into the appropriate plates in the first set. 43 
Then, E. coli ESBL bacterial inoculum will be prepared and added. 44 
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 45 
This method is important to evaluate all the possible combinations and has a wider range of 46 
possibilities to be tested furthermore for in vivo testing. Despite being a tiring technique 47 
requiring a lot of focus, the results are remarkable and time saving where a lot of combinations 48 
can be tested in a single experiment. 49 
 50 
INTRODUCTION: 51 
With the increase in resistance due to the overuse and misuse of antibiotics1,2, the need to 52 
develop new drugs and agents to treat bacterial infections has become crucial. New approaches 53 
such as developing new drugs are very important to overcome the resistance crisis. However, 54 
the pharmaceutical industry is not interested in developing new antimicrobial agents. 55 
Moreover, if new drugs are developed, bacteria will keep on evolving and developing resistance 56 
against these new drugs3,4. Thus, the problem of resistance will not be solved, making the need 57 
for another approach a must that should be considered and studied to overcome bacterial 58 
resistance. 59 
 60 
Drug combination is a very important concept for treating bacterial infections mainly those that 61 
are caused by multidrug resistant pathogens5,6. It decreases the course of treatment, decreases 62 
the dose given; thus, decreasing the toxicity of the given drug, helps in decreasing the rate of 63 
resistance development and, in a way, sensitizes the bacteria to the given drugs as described in 64 
the concept of collateral sensitivity5,7,8,9. 65 
 66 
Resistance development to one drug requires a single mutation; however, resistance 67 
development to a combination of drugs targeting multiple pathways requires several 68 
independent mutations that are slowed down by this combination. An example to decreased 69 
resistance while using combination therapy is the decreased rate of resistance to Rifampin in 70 
Mycobacterium Tuberculosis10. Another example is a study done by Gribble et al. that showed 71 
the rate of emergence of resistant strains in patients taking Piperacillin alone to be higher than 72 
in those taking a combination of carboxypenicillin and aminoglycoside10. Studies have shown 73 
that resistance development to aminoglycosides in evolving bacteria made these strains 74 
sensitive to various other drugs5. The combination between the beta-lactam class drug 75 
amoxicillin and the lactamase inhibitor clavulanic acid showed success in treating resistant 76 
bacterial strains8. 77 
 78 
Decreasing the time of treatment is a good advantage resulting from drug combinations. For 79 
example, a therapy of combined penicillin or ceftriaxone with gentamicin for 2 weeks will give 80 
the same efficacy given by penicillin or ceftriaxone alone when given for 4 weeks11. Combining 81 
drugs allows for the usage of lower dosages of drugs that are not effective when given alone 82 
such as the Sub-MICs. The example of sulfonamides can be given where the use of triple-83 
sulfonamides minimizes, at lower doses, the toxicity produced which is crystal formation or 84 
crystalluria when using insoluble sulfonamides at full doses12. 85 
 86 
Thus, decreasing the dosage given and the time of treatment will eventually decrease the 87 
toxicity of the drugs on the body. The idea of developing methods to assess the interaction 88 



 

between combined drugs is very important. In one study, the results showed that combination 89 
therapy is more effective for the treatment of resistant species of Acinetobacter and P. 90 
aeruginosa8. 91 
 92 
Giving drugs in combination 93 
There are different methods by which we can study drug combinations, such as the 94 
checkerboard method, the time-kill curve method, and the E-test method13. The checkerboard 95 
method can study all the possible combinations between the two drugs in question in one 96 
experiment itself. In addition, it was developed to study a combination of three drugs14. Now, 97 
we extend this to study a combination of four drugs mainly for the treatment of multidrug-98 
resistant pathogens. 99 
 100 
The time-kill curve assay is usually performed to test for the bactericidal effect of a certain 101 
drug. It was also used to test for the effect of drug combinations where several drugs are 102 
combined at specific concentrations. This protocol requires the preparation of several sterile 103 
tubes or cups where in each cup we add the broth, combination of drugs, and the required 104 
bacterial strain. After incubation and recording of the optical density at several time points, the 105 
results are compared with the normal growth rate of the used strain to see whether the growth 106 
rate increased, decreased, or did not change13. 107 
 108 
E-test method is usually done to test for the minimal inhibitory concentration (MIC) where a 109 
strip containing a gradient concentration of the drug in question is put on an inoculated plate. 110 
It was also used to test the combination between two drugs where two strips are added to the 111 
plate in a perpendicular manner intersecting at their MICs13. 112 
 113 
According to literature, there is no gold standard to define and study synergy; thus, it is difficult 114 
to assess which one of the methods used to study combination is better and which one 115 
produces better and more reliable results mainly13. However, Time-kill assay is labor intensive, 116 
time consuming, and expensive15,16, while the E-test method is developed to study a 117 
combination between two drugs only. Checkerboard can study all the possible combinations 118 
between the two drugs tested and this is why this technique has been chosen to be developed. 119 
 120 
PROTOCOL: 121 
 122 
1. Preparation steps 123 
 124 
1.1. Prepare Muller-Hinton broth (MHB) by adding 25 g of MH broth to 1 L of distilled water 125 
and mix. Autoclave at 121 °C for 2.5 h. Then, store the autoclaved media at room temperature 126 
or in the fridge. 127 
 128 
1.2. Subculture the bacteria in question (E. coli ESBL) on the agar media using the four-129 
quadrant streaking method and incubate overnight at 37 °C. 130 
 131 



 

1.2.1. Using a sterile loop, take one colony and spread it in the first half of the MacConkey 132 
agar plate by doing close parallel streaks. 133 
 134 
1.2.2. Using the loop, spread the bacteria in the second quadrant by streaking it from the first 135 
quadrant. 136 
 137 
1.2.3. From the second quadrant, extend the streaks in the third quadrant using close parallel 138 
streaks. 139 
 140 
1.2.4. Spread the bacteria in the center of the fourth quadrant by streaking it from the third 141 
quadrant. 142 
 143 
2. Panel preparation 144 
 145 
2.1. Place four 96-well plates next to each other to form a square. Using a tape, tape their 146 
bottom together. 147 
 148 
2.2. Repeat this step to obtain four panels each containing 4 plates and name them A1, A2, 149 
A3, and A4. 150 
 151 
2.3. Add 50 µL of MH broth to the wells between column 2 and column 11 in the 16 96-well 152 
plates of the four panels. 153 
 154 
2.4. Add 200 µL of MH broth to the well H12 serving as the negative control well in the 16 155 
96-well plates of the four panels. 156 
 157 
2.5. Add 150 µL of MH broth to the wells A1 and H1 serving as positive control wells in the 158 
16 96-well plates of the four panels. 159 
 160 
3. Drug 1, Cefotaxime, serial dilution 161 
 162 
3.1. To a conical tube, add 15 mL of sterile dH2O. 163 
 164 
3.1.1. Calculate the volume to be removed from the stock solution of the drug following the 165 
formula C1V1 = C2V2. Thus, V1 = (C2 x 15 mL) / C1. 166 
 167 

NOTE: In our case, the Cefotaxime stock solution is 105 g/mL and C2 is 256 g/mL; thus, V1 = 168 
38.4 µL. 169 
 170 
3.2. Remove the calculated volume from the 15 mL of sterile dH2O, and then add the drug. 171 
 172 
3.3. Pipette 50 µL of the prepared drug solution into each well in column 11 and column 12 173 
except H12. 174 
 175 



 

3.4. Start the serial dilution by removing 50 µL from column 11 and putting it into the 176 
corresponding wells in column 10, and then from 10 until reaching column 2 where the 50 µL 177 
taken from column 2 will be discarded. 178 
 179 
3.5. Repeat steps 3.4 and 3.5 for all the 16 96-well plates of the four panels. 180 
 181 
4. Drug 2, Amkacin, serial dilution 182 
 183 
4.1. To a conical tube, add 10 mL of sterile dH2O. 184 
 185 
4.2. Calculate the volume to be removed from the stock solution of the drug following the 186 
formula C1V1 = C2V2. Thus, V1 = (C2 x 10 mL) / C1. 187 
 188 

NOTE: In our case, the Amikacin stock solution is 103 g/mL and C2 is 64 g/mL; thus, V1 = 64 189 
µL. 190 
 191 
4.3. Remove the calculated volume from the 10 mL of sterile dH2O, and then add the drug. 192 
 193 
4.4. Take eight separate 96-well plates. 194 
 195 
4.5. To each plate, add 100 µL of MHB to the wells between rows G and B. 196 
 197 
4.6. Add 100 µL of the previously prepared drug 2 solution to the wells of row G. 198 
 199 
4.7. Dilute serially from row G to row B by taking 100 µL from each well and finally discard 200 
the 100 µL from the wells of row B. 201 
 202 
4.8. Repeat steps 4.5, 4.6, and 4.7 to prepare eight plates. 203 
 204 
5. Transfer of drug 2 to the four panels 205 
 206 
5.1. Pipette 50 µL of drug 2 from the wells between rows G and B into the corresponding 207 
wells in each plate in the four panels. One prepared 96-well plate contains 100 µL of drug 2 that 208 
is enough for two plates in one panel. 209 
 210 
6. Drug 3, Levofloxacin, addition 211 
 212 
6.1. To four different conical tubes, add 14 mL of sterile dH2O. 213 
 214 
6.2. Calculate the volume to be removed from the stock solution of the drug following the 215 
formula C1V1 = C2V2. Thus, V1 = (C2 x 14 mL) / C1. 216 
 217 
NOTE: In our case, Levofloxacin is prepared in four different concentrations from a stock 218 

solution of 5 x 103 g/mL. 219 



 

C1 = 2 g/mL, V1 = 5.6 µL 220 

C2 = 4 g/mL, V1 = 11.2 µL 221 

C3 = 8 g/mL, V1 = 22.4 µL 222 

C4 = 16 g/mL, V1 = 44.8 µL 223 
 224 
6.3. Remove the calculated volume from the 14 mL of sterile dH2O from each tube, and then 225 
add the drug. 226 
 227 
6.4. After preparing the required concentrations of the third drug, take 50 µL and add it to 228 
the corresponding wells between rows B and G and columns 2 and 12 in the corresponding 229 
plate in each panel where C1 corresponds to the four P1 plates in the four panels, C2 230 
corresponds to the four P2 plates in the four panels, C3 corresponds to the four P3 plates in the 231 
four panels, and C4 corresponds to the four P4 plates in the four panels. 232 
 233 
7. Drug 4, Trimethoprim-sulfamethoxazole, addition 234 
 235 
7.1. To a conical tube, add 14 mL of sterile dH2O. 236 
 237 
7.2. Calculate the volume to be removed from the stock solution of the drug following the 238 
formula C1V1 = C2V2. Thus, V1 = (C2 x 14 mL) / C1. 239 
 240 
NOTE: In our case, trimethoprim-sulfamethoxazole is prepared in four different concentrations 241 

from a stock solution of 48 x 103 g/mL. 242 

C1 = 512 g/mL, V1 = 149.33 µL 243 

C2 = 1024 g/mL, V1 = 298.66 µL 244 

C3 = 2048 g/mL, V1 = 597.33 µL 245 

C4 = 4096 g/mL, V1 = 1 194.66 µL 246 
 247 
7.3. Remove the calculated volume from the 14 mL of sterile dH2O of each tube, and then 248 
add the drug. 249 
 250 
7.4. After preparing the required concentrations of the fourth drug, take 50 µL and add it to 251 
the corresponding wells between rows B and G and columns 2 and 12 in the four plates in the 252 
corresponding panel where C1 corresponds to panel 1, C2 corresponds to panel 2, C3 253 
corresponds to panel 3, and C4 corresponds to panel 4. 254 
 255 
8. Preparation and addition of bacterial inoculum E. coli ESBL 256 
 257 
8.1. Using a sterile loop, transfer one colony of the bacterial isolate E. coli ESBL previously 258 
cultured on a plate into 2 mL of sterile MHB and vortex. 259 
 260 
8.2. Check for the turbidity where it should be 0.5 McFarland using a densitometer. 261 
 262 



 

8.3. Add 80 mL of sterile MH broth to a sterile urine cup. 263 
 264 
8.4. Add bacterial inoculum from the 0.5 McFarland inoculum to the urine cup following C1V1 265 
= C2V2, where V1 = (106 x 80 mL) / 108 = 800 µL. 266 
 267 
8.5. Pipette 50 µL of the inoculum solution 106 CFU/mL into each well except H12, which is 268 
the sterility control well. 269 
 270 
8.6. Incubate the panels at 37 °C overnight. 271 
 272 
8.7. After incubation, add 50 µL of Iodotetrazolium to record the growth in the wells. 273 
 274 
9. Protocol for the FIC template (Supplemental File) 275 
 276 
9.1. Write the highest concentration of drug 1 (Cefotaxime) in the yellow cell in panel A. 277 
 278 
9.2. Write the highest concentration of drug 2 (Amikacin) in the yellow cell in panel B. 279 
 280 
9.3. Write the highest concentration of drug 3 (Levofloxacin) in the yellow cell in panel C. 281 
 282 
9.4. Write the highest concentration of drug 4 (Trimethoprim-sulfamethoxazole) in panel D. 283 
 284 
9.5. Trace the Redline (Growth/no Growth interface) by highlighting the wells having growth 285 
in red. 286 
 287 
9.6. Write the MIC of drug 1 in the table of drug 1 (ATB1). 288 
 289 
9.7. Write the MIC of drug 2 in the table of drug 2 (ATB2). 290 
 291 
9.8. Write the MIC of drug 3 in the table of drug 3 (ATB3). 292 
 293 
9.9. Write the MIC of drug 4 in the table of drug 4 (ATB4). 294 
 295 
9.10. To calculate FIC for ATB1 296 
 297 
9.10.1. Determine the wells on the Growth/no Growth interface. 298 
 299 
9.10.2. In table ATB1, double click on the cell next to FIC1 and drag the yellow cell on the left of 300 
panel A to the first selected well. 301 
 302 
9.10.3. Repeat step 9.10.2 for every selected well where well 1 corresponds to FIC1, well 2 303 
corresponds to FIC2, and so on. 304 
 305 
9.11. To calculate the FIC for ATB2 306 



 

 307 
9.11.1. In table ATB2, double click on the cell next to FIC1 and drag the yellow cell on the left of 308 
panel B to the first pre-selected well. 309 
 310 
9.11.2. Repeat step 9.11.1 for every pre-selected well. 311 
 312 
9.12. To calculate the FIC for ATB3 313 
 314 
9.12.1. In table ATB3, double click on the cell next to FIC1 and drag the yellow cell on the left of 315 
panel C to the first pre-selected well. 316 
 317 
9.12.2. Repeat step 9.12.1 for every pre-selected well. 318 
 319 
9.13. To calculate the FIC for ATB4 320 
 321 
9.13.1. In table ATB4, double click on the cell next to FIC1 and drag the yellow cell on the left of 322 
panel D to the first pre-selected well. 323 
 324 
9.13.2. Repeat step 9.13.1 for every pre-selected well. 325 
 326 
9.14. In the table labeled ATB1+2+3+4, sum the FIC1 of each ATB automatically. The same will 327 
occur for the other FICs (FIC2, FIC3, and so on). 328 
 329 

9.14.1. In the cell containing FIC and highlighted in yellow, double click on it and select the 330 
summed FICs from table ATB1+2+3+4. 331 
 332 
9.15. Repeat these steps for each of the nine sheets representing the nine plates. 333 
 334 
NOTE: In the sheet FIC all, the table will show the final summed FIC with the interpretation of 335 
the obtained value. 336 
 337 
10. MIC determination using the microdilution assay for the four drugs 338 
 339 
10.1. Label four different rows with the abbreviation of each tested drug. For example, CTX 340 
for Cefotaxime, AMK for Amikacin, LEVO for Levofloxacin, and SXT for Trimethoprim-341 
sulfamethoxazole. 342 
 343 
10.2. Pipette 200 µL of sterile Muller Hinton broth into well number 1 and well number 12 in 344 
each used row. Well number 12 will serve as the negative control well. 345 
 346 
10.3. Pipette 100 µL of sterile Muller Hinton broth to the wells 2 till 11 in each used row. 347 
 348 



 

10.4. Calculate the volume of each drug to be added using the formula C1V1 = C2V2. Thus, V1 = 349 
(C2 x 4 x V2) / C1. V2 is the final volume in the wells which is 200 µL, C1 is the concentration of 350 
the stock solution, and C2 is the initial concentration that we need to have in the first well. 351 
 352 
NOTE: Here, we use the following: 353 

Cefotaxime: C1 = 105 g/mL, where we dilute it to 104 g/mL, C2 = 256 g/mL; thus, V1 = 20.48 354 
µL 355 

Amikacin: C1 = 103 g/mL, C2 = 64 g/mL; thus, V1 = 51.2 µL 356 

Levofloxacin: C1 = 5 x 103 g/mL, where we dilute it to 5 x 102 g/mL, C2 = 16 g/mL; thus, V1 = 357 
25.6 µL 358 

Trimethoprim-Sulfamethoxazole: C1 = 48 x 103 g/mL, C2 = 4096 g/mL; thus, V1 = 68.26 µL 359 
 360 
10.5. Pipette the required volume for each drug in the first well of the corresponding row 361 
after removing the same volume from the 200 µL broth to obtain a total volume of 200 µL after 362 
the addition of the drug. 363 
 364 
10.6. Serially dilute by removing 100 µL from well 1 into well 2 and so on until reaching well 365 
10 where the 100 µL removed from well 10 will be discarded. Note that well 11 serves as the 366 
positive control well. 367 
 368 
10.7. Pipette 100 µL of 106 prepared bacterial inoculum into each well in each used row 369 
except for well number 12 serving as the negative control. 370 
 371 
10.8. Incubate at 37 °C overnight. 372 
 373 
REPRESENTATIVE RESULTS: 374 
Figure 2A represents the results obtained by combining Cefotaxime and Amikacin with specific 375 
concentrations of Levofloxacin and Trimethoprim-sulfamethoxazole. We can see in the left part 376 
of the figure the four plates that are schematically presented with the concentrations of the 377 
drugs in the right part of the figure. The arrows represent the wells on the Growth/no Growth 378 
interface. The colored wells are the wells that contain growth. We notice that the fourth plate 379 
does not contain growth in the quadrant containing the combination. This is because in this 380 
plate we have the MIC of Levofloxacin that will inhibit the growth. In this figure, we can see that 381 

the MIC of the Cefotaxime is obtained in the well A8, which is equal to 32 g/mL. The MIC of 382 

Amikacin is obtained in the well E1, which is equal to 16 g/mL. An inhibition effect is seen in 383 
the row containing 1/2 MIC of Amikacin (row D) in addition to several subMICs of Cefotaxime 384 
and Levofloxacin in addition to 1/8 MIC of Trimethoprim-sulfamethoxazole. This inhibition of 385 
bacterial growth in wells containing subMIC concentrations might be a form of synergism 386 
between these concentrations of the four drugs. 387 
 388 
Figure 2B represents the results obtained by combining Cefotaxime and Amikacin with specific 389 
concentrations of Levofloxacin and Trimethoprim-sulfamethoxazole. We can see in the left part 390 
of the figure the four plates that are schematically presented with the concentrations of the 391 



 

drugs in the right part of the figure. The arrows represent the wells on the Growth/no Growth 392 
interface. The colored wells are the wells that contain growth. Follow the same interpretation 393 
for the fourth plate. In the panel represented by this figure, we can see that the inhibition 394 
pattern of bacterial growth occurred in row D also, where the wells contain subMICs of 395 
Cefotaxime and levofloxacin, 1/2 MIC of Amikacin and 1/4 MIC of Trimethoprim-396 
sulfamethoxazole. 397 
 398 
Figure 2C represents the results obtained by combining Cefotaxime and Amikacin with specific 399 
concentrations of Levofloxacin and Trimethoprim-sulfamethoxazole. We can see in the left part 400 
of the figure the four plates that are schematically presented with the concentrations of the 401 
drugs in the right part of the figure. The arrows represent the wells on the Growth/no Growth 402 
interface. The colored wells are the wells that contain growth. Follow the same interpretation 403 
for the fourth plate. As for the inhibition pattern in this panel, we can see that in rows C and D 404 
growth is not seen. This means that in the wells contain several subMICs of Cefotaxime and 405 
Levofloxacine in addition to 1/2 MIC of Trimethoprim-sulfamethoxazole and 1/4 MIC and 1/2 406 
MIC of Amikacin. 407 
 408 
Figure 2D represents the results obtained by combining Cefotaxime and Amikacin with specific 409 
concentrations of Levofloxacin and Trimethoprim-sulfamethoxazole. We can see in the left part 410 
of the figure the four plates that are schematically presented with the concentrations of the 411 
drugs in the right part of the figure. The arrows represent the wells on the Growth/no Growth 412 
interface. Follow the same interpretation for the fourth plate. We can see that only in row A 413 
and column 1 we have colored wells meaning growth. This is because in this panel we have the 414 
MIC of trimethoprim-sulfamethoxazole that will totally inhibit the growth. 415 
 416 
FIGURE AND TABLE LEGENDS: 417 
Figure 1: Schematic of the Q-checkerboard setup and panels and a map of how the drugs are 418 
added. 419 
 420 
Figure 2: The experimental results obtained in trial 1 for certain combinations tested. 421 
 422 
DISCUSSION: 423 
The Quadruplet Checkerboard method resembles the checkerboard and the three dimensional 424 
checkerboard in its protocol. However, certain crucial steps should be taken into consideration 425 
to avoid errors during the experiment. 426 
 427 
Make sure to test for the MIC of each drug against the tested isolate before starting the 428 
protocol to know what are the concentrations that are needed to start the dilutions with for 429 
drug 1 and drug 2 that need to be serially diluted in the plates. Concerning drug 3 and drug 4, 430 
MIC should also be known to calculate the concentrations needed to be tested (1/8 MIC, 1/4 431 
MIC, 1/2 MIC, and MIC). There are a lot of methods to determine the MIC, yet the best is to 432 
determine it with the microdilution technique since the Q-checkerboard protocol also uses the 433 
microdilution assay for serial dilution. 434 
  435 



 

In the first step, while taping the plates, make sure the bench is clean and cover the plates with 436 
sterile covers to avoid contamination. It is important to note that this protocol can be done 437 
using four 96-well plates representing the four panels, where each plate is divided into four 438 
smaller quadrants. However, the number of dilutions will be minimized for the first and second 439 
drug. In addition, one can also use deep well 384-well plates instead of taping four plates 440 
together. However, it was not available when we did the experiments. Note that when 441 
choosing the plate to be used, make sure to check the capacity of each well since the final 442 
volume in the well will be 250 µL. 443 
 444 
Moreover, the number of plates in each panel and the number of panels depends on the 445 
number of dilutions that are required for the third and fourth drug. For example, in this 446 
experiment, four dilutions of the third drug and four dilutions of the fourth drug were required 447 
(1/8 MIC, 1/4 MIC, 1/2 MIC, and MIC); thus, we had four plates in each panel and four panels. 448 
 449 
The dilution of the first drug occurs in the plates of the panels according to the columns. 450 
However, the dilution of the second drug occurs in separate plates according to the rows. The 451 
third and fourth drugs are not serially diluted. However, each concentration used is prepared in 452 
a separate tube and added to each well in a specific volume. It is important to note that the 453 
wells containing the four drugs are present in the quadrant between rows G and B and columns 454 
2 and 12 only. The checkerboard and the three-dimensional checkerboard protocols were not 455 
filmed or written in this manuscript because they are known protocols and the purpose of this 456 
manuscript is to talk about the Q-checkerboard protocol. In the checkerboard technique, row A 457 
contains only drug 1; thus, showing the MIC of drug 1. Column 1 contains only drug 2; thus, 458 
showing the MIC of drug 2. 459 
 460 
This concept is kept in the Q-Checkerboard protocol where MIC of drug 1 is still shown in row A 461 
and MIC of drug 2 is still shown in column 1. In addition to this, the two added drugs present 462 
their MIC in the experiment. Drug 3 has the P4 plate in each panel where the MIC of drug 3 is 463 
added to all the wells so we should not observe growth in this plate. Similarly, drug 4 has A4 464 
panel where the MIC of drug 4 is added to all the wells in all the plates in panel 4 so no growth 465 
should be observed in this panel. 466 
 467 
The growth in the plates is recorded based on the turbidity in the wells, where the turbid wells 468 
are considered to have growth. In addition to the turbidity, 50 µL of Iodotetrazolium is added 469 
and left for few minutes. A change in color to pink means that there is growth. 470 
 471 
This method has certain limitations. It requires hard work and focus. Pipetting errors could 472 
occur since this technique is based mainly on pipetting. The FIC calculations are considered a 473 
limitation in this case since we are dealing with four values not two or three. Adding a value will 474 
increase the value of the FIC in the well; thus, the values of FIC that determine synergism, 475 
indifference, and antagonism must be reconsidered. 476 
 477 
FIC values can change between several references concerning the standards by which 478 
synergism, antagonism, and indifference are defined. Certain references state that an FIC of 0.5 479 



 

and less is considered synergism13, while others state that an FIC less than 0.8 is considered 480 
synergism16. Another reference states that an FIC less than 1 is considered synergism17. Due to 481 
the instability and conflict in defining a unified standard FIC of synergism, we considered 1 to be 482 
our reference. 483 
 484 
The final FIC is calculated by adding the FIC values of each plate (9 FICs) and dividing it by the 485 
number of plates which is 9. It is important to note that panel 4 is not considered in the results 486 
since it contains the MIC of the fourth drug so the inhibition will be the work of a single drug. 487 
Additionally, plate 4 in each panel is also not considered since it contains the MIC of drug 3 488 
where the inhibition in this plate will be the act of drug 3 alone. Thus, we end up with 9 plates 489 
(16 - (4 + 3)). 490 
 491 
For each plate, the FICs are calculated for the wells on the Growth/no Growth interface 492 
according to the following formula: (MIC of drug 1 in combination / MIC of drug 1 alone) + (MIC 493 
of drug 2 in combination / MIC of drug 2 alone) + (MIC of drug 3 in combination / MIC of drug 3 494 
alone) + (MIC of drug 4 in combination / MIC of drug 4 alone). Then, the number obtained is 495 
divided by 4. This formula is done for each well on the Growth/no Growth interface in the same 496 
plate. Then, all the FICs of the same plate are summed together to obtain the FIC of this plate. 497 
Finally, as mentioned before, the 9 final FICs of each plate are added and divided by 9 to obtain 498 
the final FIC that will be interpreted. 499 
 500 
An FIC less than 1 is considered synergistic where it has a certain degree of synergism: it is 501 
either slightly synergistic (close to one) or more synergistic (when it moves toward 0.5 and less). 502 
This calculation and interpretation are simply done using an FIC template that we developed. 503 
We just enter the concentrations, pick the wells on the Growth/no Growth interface to 504 
calculate the FICs, and we will obtain the final FIC that is interpreted according to the criteria 505 
mentioned. 506 
 507 
This method allows the testing of all possible combinations that can be done using four drugs in 508 
one experiment which can be done in one day. The results are obtained the next day. Whereas, 509 
by the time kill curve assay, more time, work materials, and lab workers are needed to test the 510 
same number of combinations, since each set of combinations is tested alone in a single tube or 511 
cup making it time consuming. This method can be used not only to test antibacterial drug 512 
combinations, but to test all types of drugs used to treat diseases and needs to be tested in 513 
combination. It can be used also to test a combination of drugs and plant extracts or even a 514 
combination of only plant extracts. The point is that this method can be used to test not only 515 
specific drugs, but everything that can be combined. 516 
 517 
Several limitations accompany this method. Pipetting skills are very important while performing 518 
this assay and any error that may occur while pipetting and serial dilution can negatively affect 519 
the results and might lead to false negative or false positive results. Thus, any technological 520 
advances regarding pipetting machines and robots will be of a great help in performing this 521 
assay. This method requires a lot of calculations and dilutions so any single error might change 522 
the outcome of the results. This technique provides insights on the inhibition effect only and 523 



 

not the killing effect. This technique studies the inhibition at a single time point and not over 524 
time. 525 
 526 
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Editorial comments: 
 
 
Changes to be made by the Author(s): 
1. Please combine all panels of Figure 1 into one image file. Alternatively, each panel can be its own figure. 
2. Figure 1 should be the schematic and Figure 2 should be the results. Please renumber the figures accordingly. 
 
Changes to be made by the Author(s) regarding the video: 
1. Video & Audio Editing: 
• 4:218-4:21 - What happens to the audio here. The narration is cut off mid-sentence. 
• 06:14-06:39 Consider cutting out this part. Verbally stating the calculations in the narration is not necessary, nor 
is it going to be retained by the audience. The best way to convey this information is to hold (freeze frame) on the 
text shot of the calculations. The audience will likely not remember the figures from the narration but rather the 
on-screen text @06:09. 
• 07:39-08:19 Consider cutting out this part. Verbally stating the calculations in the narration is not necessary, nor 
is it going to be retained by the audience. The best way to convey this information is to hold (freeze frame) on the 
text shot of the calculations. The audience will likely not remember the figures from the narration but rather the 
on-screen text @07:36 
• 10:03-11:59 The narration is only in the left audio channel, it should be balanced onto both audio channels 
(speakers.) 
• 11:51-11:59 Consider scaling this graphic down slightly and making the resulting background white to fill. The 
text is very close to the edges of the frame, making it difficult to read. 

2. Please identify all on screen speakers (0:05) 
3. On-Screen Text:  
3:03/4:12/6:06/6:10/7:32 - Please subscript the 1's and 2' here. Similarly with the 3's and 4's throughout the video 
3:06 - Please superscript the 5 in 10^5 and remove the "^". Similarly at 4:19 with 10^3. 9:21, etc.  
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FIC excel template includes different sheets where each sheet represents an experiment 
done.  
FIC all sheet in the excel file: It represents a table containing 3 experiments: the normal 
checkerboard between 2 drugs (Cefotaxime and Amikacin), the three dimensional 
checkerboard between 3 drugs (Cefotaxime, Amikacin and Levofloxacin), and the Q-
checkerboard between 4 drugs (Cefotaxime, Amikacin, Levofloxacin and Trimethoprim-
sulfamethoxazole). The Sub-MIC concentrations of the used drugs are also written to show 
for each experiment what are the concentrations of the used drugs. 
The final FIC that should be interpreted with the interpretation either synergistic, antagonistic 
or indifferent where S represents synergism. A quantification value which is equal to the final 
FIC minus 1 and according to this value the scale is shown. In our results, the FIC value is below 
than 1 meaning “S” or synergism, the quantification value is negative meaning that the scale 
should show a plus sign which is interpreted as slightly synergistic. 
For each experiment (2D = Checkerboard, 3D = three-dimensional checkerboard, and 4D = Q-
checkerboard), a final FIC is calculated and interpreted according to the criteria mentioned. 
2D sheet represents the normal checkerboard done between 2 drugs (Cefotaxime and 
Amikacin).  
3D1 sheet represents the first plate of the three-dimensional checkerboard done between 3 
drugs: Cefotaxime, Amikacin and 1/8MIC Levofloxacin. 
3D2 sheet represents the first plate of the three-dimensional checkerboard done between 3 
drugs: Cefotaxime, Amikacin and 1/4MIC Levofloxacin. 
3D3 sheet represents the first plate of the three-dimensional checkerboard done between 3 
drugs: Cefotaxime, Amikacin and 1/2MIC Levofloxacin. 
QD1 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/8MIC Levofloxacin and 1/8MIC Trimethoprim-sulfamethoxazole. 
QD2 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/8MIC Levofloxacin and 1/4MIC Trimethoprim-sulfamethoxazole. 
QD3 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/8MIC Levofloxacin and 1/2MIC Trimethoprim-sulfamethoxazole. 
QD4 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/4MIC Levofloxacin and 1/8MIC Trimethoprim-sulfamethoxazole. 
QD5 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/4MIC Levofloxacin and 1/4MIC Trimethoprim-sulfamethoxazole. 
QD6 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/4MIC Levofloxacin and 1/2MIC Trimethoprim-sulfamethoxazole. 
QD7 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/2MIC Levofloxacin and 1/8MIC Trimethoprim-sulfamethoxazole. 
QD8 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/2MIC Levofloxacin and 1/4MIC Trimethoprim-sulfamethoxazole. 
QD9 sheet represents the plate of the Q-checkerboard containing the 4 drugs: Cefotaxime, 
Amikacin, 1/2MIC Levofloxacin and 1/2MIC Trimethoprim-sulfamethoxazole. 
 

Supplemental file to manuscript Click here to access/download;Supplemental File (Figures,
Permissions, etc.);FIC supplemental file.docx

https://www.editorialmanager.com/jove/download.aspx?id=1328632&guid=4f922839-48fa-4526-8bb6-a09976174a66&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1328632&guid=4f922839-48fa-4526-8bb6-a09976174a66&scheme=1


Sub-MICs tested

ATB1- Cefotaxime + + + All concentrations

ATB2- Amikacin + + + All concentrations

ATB3- Levofloxacin - + + 1/8-1/4-1/2

ATB4- Trimeth-Sulfa - - + 1/8-1/4-1/2

Checkerboard 2D 3D 4D

Mean of Sum all FICs #DIV/0! #DIV/0! #DIV/0!

Interpretation #DIV/0! #DIV/0! #DIV/0!

Qantification #DIV/0! #DIV/0! #DIV/0!

Scale #DIV/0! #DIV/0! #DIV/0!

Combination effect of ATB1, ATB2, ATB3, ATB4
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A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2
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1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)
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4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3
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H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3
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FIC10, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17 #DIV/0!

ATB 1+2+3



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3

6- Adjust the selection of the average cells

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL C

Combination between ATB1, ATB2 and 1/2MIC ATB3

PANEL A

PANEL B



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3

MIC=

0 0 0 FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0!

NC FIC7 #DIV/0!

FIC8 #DIV/0!

FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0!

FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0!

NC

PANEL C

ATB2

ΣFIC

Combination between ATB1, ATB2 and 1/2MIC ATB3

PANEL A

PANEL B



FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17 #DIV/0!

ATB 1+2+3



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL B

PANEL C

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/8ATB4

PANEL A



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL B

PANEL C

ATB2

ΣFIC

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/8ATB4

PANEL A



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL B

PANEL C

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/4ATB4

PANEL A



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL B

PANEL C

ATB2

ΣFIC

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/4ATB4

PANEL A



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL B

PANEL C

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/2ATB4

PANEL A



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL B

PANEL C

ATB2

ΣFIC

Combination between ATB1, ATB2, 1/8MIC ATB3 and 1/2ATB4

PANEL A



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/8ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/8ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/4ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/4ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/2ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/4MIC ATB3 and 1/2ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/8ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/8ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/4ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/4ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC 0 0 0 0 0 0 0 0

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

1 2 3 4 5 6 7 8 9

A PC

B 0 0 0 0 0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/2ATB4

PANEL A

PANEL B



C 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0

F 0 0 0 0 0 0 0 0

G 0 0 0 0 0 0 0 0

H PC

PANEL D



10 11 12 ATB1

0 0 MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

0 0 NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

FIC10 #DIV/0! FIC10 #DIV/0!

#DIV/0! FIC11 #DIV/0! FIC11 #DIV/0!

FIC12 #DIV/0! FIC12 #DIV/0!

FIC13 #DIV/0! FIC13 #DIV/0!

FIC14 #DIV/0! FIC14 #DIV/0!

FIC15 #DIV/0! FIC15 #DIV/0!

FIC16 #DIV/0! FIC16 #DIV/0!

FIC17 #DIV/0! FIC17 #DIV/0!

10 11 12 ATB3 ATB4

MIC= MIC=

0 0 0 FIC1 #DIV/0! FIC1 #DIV/0!

0 0 0 FIC2 #DIV/0! FIC2 #DIV/0!

0 0 0 FIC3 #DIV/0! FIC3 #DIV/0!

0 0 0 FIC4 #DIV/0! FIC4 #DIV/0!

0 0 0 FIC5 #DIV/0! FIC5 #DIV/0!

0 0 0 FIC6 #DIV/0! FIC6 #DIV/0!

NC FIC7 #DIV/0! FIC7 #DIV/0!

FIC8 #DIV/0! FIC8 #DIV/0!

FIC9 #DIV/0! FIC9 #DIV/0!

10 11 12 FIC10 #DIV/0! FIC10 #DIV/0!

FIC11 #DIV/0! FIC11 #DIV/0!

0 0 0 FIC12 #DIV/0! FIC12 #DIV/0!

0 0 0 FIC13 #DIV/0! FIC13 #DIV/0!

0 0 0 FIC14 #DIV/0! FIC14 #DIV/0!

0 0 0 FIC15 #DIV/0! FIC15 #DIV/0!

0 0 0 FIC16 #DIV/0! FIC16 #DIV/0!

0 0 0 FIC17 #DIV/0! FIC17 #DIV/0!

NC

10 11 12

0 0 0

PANEL C

Combination between ATB1, ATB2, 1/2MIC ATB3 and 1/2ATB4
ATB2

ΣFIC

PANEL A

PANEL B



0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 #DIV/0!

FIC2, FIC2, FIC2, FIC2 #DIV/0!

FIC3, FIC3, FIC3, FIC3 #DIV/0!

FIC4, FIC4, FIC4, FIC4 #DIV/0!

FIC5, FIC5, FIC5, FIC5 #DIV/0!

FIC6, FIC6, FIC6, FIC6 #DIV/0!

FIC7, FIC7, FIC7, FIC7 #DIV/0!

FIC8, FIC8, FIC8, FIC8 #DIV/0!

FIC9, FIC9, FIC9, FIC9 #DIV/0!

FIC10, FIC10, FIC10, FIC10 #DIV/0!

FIC10, FIC11, FIC11, FIC11 #DIV/0!

FIC10, FIC12, FIC12, FIC12 #DIV/0!

FIC10, FIC13, FIC13, FIC13 #DIV/0!

FIC10, FIC14, FIC14, FIC14 #DIV/0!

FIC10, FIC15, FIC15, FIC15 #DIV/0!

FIC10, FIC16, FIC16, FIC16 #DIV/0!

FIC10, FIC17, FIC17, FIC17 #DIV/0!

ATB 1+2+3+4



Sub-MICs tested

ATB1- Cefotaxime + + + All concentrations

ATB2- Amikacin + + + All concentrations

ATB3- Levofloxacin - + + 1/8-1/4-1/2

ATB4- Trimeth-Sulfa - - + 1/8-1/4-1/2

Checkerboard 2D 3D 4D

Mean of Sum all FICs 0.8125 0.9340 0.9952

Interpretation S S S

Quantification -0.1875 -0.0660 -0.0048

Scale + + +

Combination effect of ATB1, ATB2, ATB3, ATB4

Click here to access/download;Supplemental File (Figures,
Permissions, etc.);FIC results trial 1.xlsx

https://www.editorialmanager.com/jove/download.aspx?id=1328634&guid=84802168-bc44-43a2-b851-7d7b02117ea0&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1328634&guid=84802168-bc44-43a2-b851-7d7b02117ea0&scheme=1




1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

Combination between Cefotaxime and Amikacin

PANEL A

PANEL B



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.25 FIC1 0.125 FIC1, FIC1

128 256 256 FIC2 0.25 FIC2 0.25 FIC2, FIC2

128 256 256 FIC3 0.25 FIC3 0.5 FIC3, FIC3

128 256 256 FIC4 0 FIC4 0 FIC4, FIC4

128 256 256 FIC5 0 FIC5 0 FIC5, FIC5

128 256 256 FIC6 0 FIC6 0 FIC6, FIC6

128 256 NC FIC7 0 FIC7 0 FIC7, FIC7

FIC8 0 FIC8 0 FIC8, FIC8

FIC9 0 FIC9 0 FIC9, FIC9

FIC10 0 FIC10 0 FIC10, FIC10

0.8125 FIC11 0 FIC11 0 FIC10, FIC11

FIC12 0 FIC12 0 FIC10, FIC12

FIC13 0 FIC13 0 FIC10, FIC13

FIC14 0 FIC14 0 FIC10, FIC14

FIC15 0 FIC15 0 FIC10, FIC15

FIC16 0 FIC16 0 FIC10, FIC16

FIC17 0 FIC17 0 FIC10, FIC17

10 11 12

2 2 2

4 4 4

8 8 8

16 16 16

32 32 32

64 64 64

NC

ATB 1+2

Combination between Cefotaxime and Amikacin

PANEL A

PANEL B

ΣFIC

ATB2



0.1875

0.25

0.375

0

0

0

0

0

0

0

0

0

0

0

0

0

0

ATB 1+2



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2

C 2 2 2 2 2 2 2 2

D 2 2 2 2 2 2 2 2

E 2 2 2 2 2 2 2 2

F 2 2 2 2 2 2 2 2

G 2 2 2 2 2 2 2 2

H PC

PANEL C

Combination between Cefotaxime, Amikacin and 1/8 Levofloxacin

PANEL A

PANEL B



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.5 FIC1 0.125

128 256 256 FIC2 0.5 FIC2 0.25

128 256 256 FIC3 0.125 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.791667 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3

MIC= 16

2 2 2 FIC1 0.125

4 4 4 FIC2 0.125

8 8 8 FIC3 0.125

16 16 16 FIC4 0

32 32 32 FIC5 0

64 64 64 FIC6 0

NC FIC7 0

FIC8 0

FIC9 0

10 11 12 FIC10 0

FIC11 0

2 2 2 FIC12 0

2 2 2 FIC13 0

2 2 2 FIC14 0

2 2 2 FIC15 0

2 2 2 FIC16 0

2 2 2 FIC17 0

NC

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin and 1/8 Levofloxacin

PANEL A

PANEL B



FIC1, FIC1, FIC1 0.25

FIC2, FIC2, FIC2 0.291667

FIC3, FIC3, FIC3 0.25

FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11 0

FIC10, FIC12, FIC12 0

FIC10, FIC13, FIC13 0

FIC10, FIC14, FIC14 0

FIC10, FIC15, FIC15 0

FIC10, FIC16, FIC16 0

FIC10, FIC17, FIC17 0

ATB 1+2+3



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 4 4 4 4 4 4 4 4

C 4 4 4 4 4 4 4 4

D 4 4 4 4 4 4 4 4

E 4 4 4 4 4 4 4 4

F 4 4 4 4 4 4 4 4

G 4 4 4 4 4 4 4 4

H PC

PANEL C

Combination between Cefotaxime, Amikacin and 1/4 MIC Levofloxacin

PANEL A

PANEL B



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.5 FIC1 0.125

128 256 256 FIC2 0.5 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.880208 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3

MIC= 16

2 2 2 FIC1 0.25

4 4 4 FIC2 0.25

8 8 8 FIC3 0.25

16 16 16 FIC4 0

32 32 32 FIC5 0

64 64 64 FIC6 0

NC FIC7 0

FIC8 0

FIC9 0

10 11 12 FIC10 0

FIC11 0

4 4 4 FIC12 0

4 4 4 FIC13 0

4 4 4 FIC14 0

4 4 4 FIC15 0

4 4 4 FIC16 0

4 4 4 FIC17 0

NC

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin and 1/4 MIC Levofloxacin

PANEL A

PANEL B



FIC1, FIC1, FIC1 0.291667

FIC2, FIC2, FIC2 0.333333

FIC3, FIC3, FIC3 0.255208

FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11 0

FIC10, FIC12, FIC12 0

FIC10, FIC13, FIC13 0

FIC10, FIC14, FIC14 0

FIC10, FIC15, FIC15 0

FIC10, FIC16, FIC16 0

FIC10, FIC17, FIC17 0

ATB 1+2+3



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 8 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8 8

F 8 8 8 8 8 8 8 8

G 8 8 8 8 8 8 8 8

H PC

PANEL C

Combination between Cefotaxime, Amikacin and 1/2MIC Levofloxacin

PANEL A

PANEL B



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.5 FIC1 0.125

128 256 256 FIC2 0.5 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

1.130208 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3

MIC= 16

2 2 2 FIC1 0.5

4 4 4 FIC2 0.5

8 8 8 FIC3 0.5

16 16 16 FIC4 0

32 32 32 FIC5 0

64 64 64 FIC6 0

NC FIC7 0

FIC8 0

FIC9 0

10 11 12 FIC10 0

FIC11 0

8 8 8 FIC12 0

8 8 8 FIC13 0

8 8 8 FIC14 0

8 8 8 FIC15 0

8 8 8 FIC16 0

8 8 8 FIC17 0

NC

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin and 1/2MIC Levofloxacin

PANEL A

PANEL B



FIC1, FIC1, FIC1 0.375

FIC2, FIC2, FIC2 0.416667

FIC3, FIC3, FIC3 0.338542

FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11 0

FIC10, FIC12, FIC12 0

FIC10, FIC13, FIC13 0

FIC10, FIC14, FIC14 0

FIC10, FIC15, FIC15 0

FIC10, FIC16, FIC16 0

FIC10, FIC17, FIC17 0

ATB 1+2+3



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

 

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2

C 2 2 2 2 2 2 2 2

D 2 2 2 2 2 2 2 2

E 2 2 2 2 2 2 2 2

F 2 2 2 2 2 2 2 2

G 2 2 2 2 2 2 2 2

H PC

1 2 3 4 5 6 7 8 9

A PC

B 512 512 512 512 512 512 512 512

PANEL B

PANEL C

Combination between Cefotaxime, Amikacin, 1/8MIC levofloxacin and 1/8 Trimeth-Sulfa

PANEL A



C 512 512 512 512 512 512 512 512

D 512 512 512 512 512 512 512 512

E 512 512 512 512 512 512 512 512

F 512 512 512 512 512 512 512 512

G 512 512 512 512 512 512 512 512

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 1 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.910156 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.125 FIC1 0.125

4 4 4 FIC2 0.125 FIC2 0.125

8 8 8 FIC3 0.125 FIC3 0.125

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

2 2 2 FIC12 0 FIC12 0

2 2 2 FIC13 0 FIC13 0

2 2 2 FIC14 0 FIC14 0

2 2 2 FIC15 0 FIC15 0

2 2 2 FIC16 0 FIC16 0

2 2 2 FIC17 0 FIC17 0

NC

10 11 12

512 512 512

PANEL B

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin, 1/8MIC levofloxacin and 1/8 Trimeth-Sulfa

PANEL A



512 512 512

512 512 512

512 512 512

512 512 512

512 512 512

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.34375

FIC2, FIC2, FIC2, FIC2 0.375

FIC3, FIC3, FIC3, FIC3 0.191406

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2

C 2 2 2 2 2 2 2 2

D 2 2 2 2 2 2 2 2

E 2 2 2 2 2 2 2 2

F 2 2 2 2 2 2 2 2

G 2 2 2 2 2 2 2 2

H PC

1 2 3 4 5 6 7 8 9

A PC

B 1024 1024 1024 1024 1024 1024 1024 1024

PANEL B

PANEL C

Combination between Cefotaxime, Amikacin, 1/8MIC Levofloxacin and 1/4 Trimeth-Sulfa

PANEL A



C 1024 1024 1024 1024 1024 1024 1024 1024

D 1024 1024 1024 1024 1024 1024 1024 1024

E 1024 1024 1024 1024 1024 1024 1024 1024

F 1024 1024 1024 1024 1024 1024 1024 1024

G 1024 1024 1024 1024 1024 1024 1024 1024

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.5 FIC1 0.25

128 256 256 FIC2 0.015625 FIC2 0.5

128 256 256 FIC3 1 FIC3 0.125

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.878906 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.125 FIC1 0.25

4 4 4 FIC2 0.125 FIC2 0.25

8 8 8 FIC3 0.125 FIC3 0.25

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

2 2 2 FIC12 0 FIC12 0

2 2 2 FIC13 0 FIC13 0

2 2 2 FIC14 0 FIC14 0

2 2 2 FIC15 0 FIC15 0

2 2 2 FIC16 0 FIC16 0

2 2 2 FIC17 0 FIC17 0

NC

10 11 12

1024 1024 1024

PANEL B

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin, 1/8MIC Levofloxacin and 1/4 Trimeth-Sulfa

PANEL A



1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.28125

FIC2, FIC2, FIC2, FIC2 0.222656

FIC3, FIC3, FIC3, FIC3 0.375

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2

C 2 2 2 2 2 2 2 2

D 2 2 2 2 2 2 2 2

E 2 2 2 2 2 2 2 2

F 2 2 2 2 2 2 2 2

G 2 2 2 2 2 2 2 2

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2048 2048 2048 2048 2048 2048 2048 2048

PANEL B

PANEL C

Combination between Cefotaxime, Amikacin, 1/8MIC Levofloxacin and 1/2 Trimeth-Sulfa

PANEL A



C 2048 2048 2048 2048 2048 2048 2048 2048

D 2048 2048 2048 2048 2048 2048 2048 2048

E 2048 2048 2048 2048 2048 2048 2048 2048

F 2048 2048 2048 2048 2048 2048 2048 2048

G 2048 2048 2048 2048 2048 2048 2048 2048

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.015625 FIC1 0.25

128 256 256 FIC2 0.015625 FIC2 0.5

128 256 256 FIC3 0.25 FIC3 0.125

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.757813 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.125 FIC1 0.5

4 4 4 FIC2 0.125 FIC2 0.5

8 8 8 FIC3 0.125 FIC3 0.5

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

2 2 2 FIC12 0 FIC12 0

2 2 2 FIC13 0 FIC13 0

2 2 2 FIC14 0 FIC14 0

2 2 2 FIC15 0 FIC15 0

2 2 2 FIC16 0 FIC16 0

2 2 2 FIC17 0 FIC17 0

NC

10 11 12

2048 2048 2048

PANEL B

PANEL C

ATB2

ΣFIC

Combination between Cefotaxime, Amikacin, 1/8MIC Levofloxacin and 1/2 Trimeth-Sulfa

PANEL A



2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.222656

FIC2, FIC2, FIC2, FIC2 0.285156

FIC3, FIC3, FIC3, FIC3 0.25

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 4 4 4 4 4 4 4 4

C 4 4 4 4 4 4 4 4

D 4 4 4 4 4 4 4 4

E 4 4 4 4 4 4 4 4

F 4 4 4 4 4 4 4 4

G 4 4 4 4 4 4 4 4

H PC

1 2 3 4 5 6 7 8 9

A PC

B 512 512 512 512 512 512 512 512

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/8 Trimeth-Sulfa

PANEL A

PANEL B



C 512 512 512 512 512 512 512 512

D 512 512 512 512 512 512 512 512

E 512 512 512 512 512 512 512 512

F 512 512 512 512 512 512 512 512

G 512 512 512 512 512 512 512 512

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 1 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

1.003906 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.25 FIC1 0.125

4 4 4 FIC2 0.25 FIC2 0.125

8 8 8 FIC3 0.25 FIC3 0.125

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

4 4 4 FIC12 0 FIC12 0

4 4 4 FIC13 0 FIC13 0

4 4 4 FIC14 0 FIC14 0

4 4 4 FIC15 0 FIC15 0

4 4 4 FIC16 0 FIC16 0

4 4 4 FIC17 0 FIC17 0

NC

10 11 12

512 512 512

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/8 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



512 512 512

512 512 512

512 512 512

512 512 512

512 512 512

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.375

FIC2, FIC2, FIC2, FIC2 0.40625

FIC3, FIC3, FIC3, FIC3 0.222656

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 4 4 4 4 4 4 4 4

C 4 4 4 4 4 4 4 4

D 4 4 4 4 4 4 4 4

E 4 4 4 4 4 4 4 4

F 4 4 4 4 4 4 4 4

G 4 4 4 4 4 4 4 4

H PC

1 2 3 4 5 6 7 8 9

A PC

B 1024 1024 1024 1024 1024 1024 1024 1024

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/4 Trimeth-Sulfa

PANEL A

PANEL B



C 1024 1024 1024 1024 1024 1024 1024 1024

D 1024 1024 1024 1024 1024 1024 1024 1024

E 1024 1024 1024 1024 1024 1024 1024 1024

F 1024 1024 1024 1024 1024 1024 1024 1024

G 1024 1024 1024 1024 1024 1024 1024 1024

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 0.25 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.910156 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.25 FIC1 0.25

4 4 4 FIC2 0.25 FIC2 0.25

8 8 8 FIC3 0.25 FIC3 0.25

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

4 4 4 FIC12 0 FIC12 0

4 4 4 FIC13 0 FIC13 0

4 4 4 FIC14 0 FIC14 0

4 4 4 FIC15 0 FIC15 0

4 4 4 FIC16 0 FIC16 0

4 4 4 FIC17 0 FIC17 0

NC

10 11 12

1024 1024 1024

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/4 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.40625

FIC2, FIC2, FIC2, FIC2 0.25

FIC3, FIC3, FIC3, FIC3 0.253906

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 4 4 4 4 4 4 4 4

C 4 4 4 4 4 4 4 4

D 4 4 4 4 4 4 4 4

E 4 4 4 4 4 4 4 4

F 4 4 4 4 4 4 4 4

G 4 4 4 4 4 4 4 4

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2048 2048 2048 2048 2048 2048 2048 2048

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/2 Trimeth-Sulfa

PANEL A

PANEL B



C 2048 2048 2048 2048 2048 2048 2048 2048

D 2048 2048 2048 2048 2048 2048 2048 2048

E 2048 2048 2048 2048 2048 2048 2048 2048

F 2048 2048 2048 2048 2048 2048 2048 2048

G 2048 2048 2048 2048 2048 2048 2048 2048

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 0.015625 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

1.039063 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.25 FIC1 0.5

4 4 4 FIC2 0.25 FIC2 0.5

8 8 8 FIC3 0.25 FIC3 0.5

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

4 4 4 FIC12 0 FIC12 0

4 4 4 FIC13 0 FIC13 0

4 4 4 FIC14 0 FIC14 0

4 4 4 FIC15 0 FIC15 0

4 4 4 FIC16 0 FIC16 0

4 4 4 FIC17 0 FIC17 0

NC

10 11 12

2048 2048 2048

PANEL C

Combination between Cefotaxime, Amikacin, 1/4MIC Levofloxacin and 1/2 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.46875

FIC2, FIC2, FIC2, FIC2 0.253906

FIC3, FIC3, FIC3, FIC3 0.316406

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 8 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8 8

F 8 8 8 8 8 8 8 8

G 8 8 8 8 8 8 8 8

H PC

1 2 3 4 5 6 7 8 9

A PC

B 512 512 512 512 512 512 512 512

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/8 Trimeth-Sulfa

PANEL A

PANEL B



C 512 512 512 512 512 512 512 512

D 512 512 512 512 512 512 512 512

E 512 512 512 512 512 512 512 512

F 512 512 512 512 512 512 512 512

G 512 512 512 512 512 512 512 512

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 1 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

1.191406 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.5 FIC1 0.125

4 4 4 FIC2 0.5 FIC2 0.125

8 8 8 FIC3 0.5 FIC3 0.125

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

8 8 8 FIC12 0 FIC12 0

8 8 8 FIC13 0 FIC13 0

8 8 8 FIC14 0 FIC14 0

8 8 8 FIC15 0 FIC15 0

8 8 8 FIC16 0 FIC16 0

8 8 8 FIC17 0 FIC17 0

NC

10 11 12

512 512 512

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/8 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



512 512 512

512 512 512

512 512 512

512 512 512

512 512 512

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.4375

FIC2, FIC2, FIC2, FIC2 0.46875

FIC3, FIC3, FIC3, FIC3 0.285156

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 8 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8 8

F 8 8 8 8 8 8 8 8

G 8 8 8 8 8 8 8 8

H PC

1 2 3 4 5 6 7 8 9

A PC

B 1024 1024 1024 1024 1024 1024 1024 1024

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/4 Trimeth-Sulfa

PANEL A

PANEL B



C 1024 1024 1024 1024 1024 1024 1024 1024

D 1024 1024 1024 1024 1024 1024 1024 1024

E 1024 1024 1024 1024 1024 1024 1024 1024

F 1024 1024 1024 1024 1024 1024 1024 1024

G 1024 1024 1024 1024 1024 1024 1024 1024

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 1 FIC1 0.125

128 256 256 FIC2 1 FIC2 0.25

128 256 256 FIC3 0.015625 FIC3 0.5

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

1.285156 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.5 FIC1 0.25

4 4 4 FIC2 0.5 FIC2 0.25

8 8 8 FIC3 0.5 FIC3 0.25

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

8 8 8 FIC12 0 FIC12 0

8 8 8 FIC13 0 FIC13 0

8 8 8 FIC14 0 FIC14 0

8 8 8 FIC15 0 FIC15 0

8 8 8 FIC16 0 FIC16 0

8 8 8 FIC17 0 FIC17 0

NC

10 11 12

1024 1024 1024

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/4 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

1024 1024 1024

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.46875

FIC2, FIC2, FIC2, FIC2 0.5

FIC3, FIC3, FIC3, FIC3 0.316406

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4



1 2 3 4 5 6 7 8 9

A PC 0.5 1 2 4 8 16 32 64

B 0.5 1 2 4 8 16 32 64

C 0.5 1 2 4 8 16 32 64

D 0.5 1 2 4 8 16 32 64

E 0.5 1 2 4 8 16 32 64

F 0.5 1 2 4 8 16 32 64

G 0.5 1 2 4 8 16 32 64

H PC 0.5 1 2 4 8 16 32 64

1- Choose the highest concentration of ATB1 (M2)

2- Choose the highest concentration of ATB2 (B29)

3- Choose MIC of ATB1, ATB2, ATB3, ATB4

4- Trace the Red line (G/NG interface)

5- Select FICs for ATB1, ATB2, ATB3, ATB4

1 2 3 4 5 6 7 8 9

A PC

B 2 2 2 2 2 2 2 2 2

C 4 4 4 4 4 4 4 4 4

D 8 8 8 8 8 8 8 8 8

E 16 16 16 16 16 16 16 16 16

F 32 32 32 32 32 32 32 32 32

G 64 64 64 64 64 64 64 64 64

H PC

1 2 3 4 5 6 7 8 9

A PC

B 8 8 8 8 8 8 8 8

C 8 8 8 8 8 8 8 8

D 8 8 8 8 8 8 8 8

E 8 8 8 8 8 8 8 8

F 8 8 8 8 8 8 8 8

G 8 8 8 8 8 8 8 8

H PC

1 2 3 4 5 6 7 8 9

A PC

B 2048 2048 2048 2048 2048 2048 2048 2048

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/2 Trimeth-Sulfa

PANEL A

PANEL B



C 2048 2048 2048 2048 2048 2048 2048 2048

D 2048 2048 2048 2048 2048 2048 2048 2048

E 2048 2048 2048 2048 2048 2048 2048 2048

F 2048 2048 2048 2048 2048 2048 2048 2048

G 2048 2048 2048 2048 2048 2048 2048 2048

H PC

PANEL D



10 11 12 ATB1

128 256 256 MIC= 32 MIC= 16

128 256 256 FIC1 0.015625 FIC1 0.25

128 256 256 FIC2 0.015625 FIC2 0.5

128 256 256 FIC3 0.015625 FIC3 0.125

128 256 256 FIC4 0 FIC4 0

128 256 256 FIC5 0 FIC5 0

128 256 256 FIC6 0 FIC6 0

128 256 NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

FIC10 0 FIC10 0

0.980469 FIC11 0 FIC11 0

FIC12 0 FIC12 0

FIC13 0 FIC13 0

FIC14 0 FIC14 0

FIC15 0 FIC15 0

FIC16 0 FIC16 0

FIC17 0 FIC17 0

10 11 12 ATB3 ATB4

MIC= 16 MIC= 4096

2 2 2 FIC1 0.5 FIC1 0.5

4 4 4 FIC2 0.5 FIC2 0.5

8 8 8 FIC3 0.5 FIC3 0.5

16 16 16 FIC4 0 FIC4 0

32 32 32 FIC5 0 FIC5 0

64 64 64 FIC6 0 FIC6 0

NC FIC7 0 FIC7 0

FIC8 0 FIC8 0

FIC9 0 FIC9 0

10 11 12 FIC10 0 FIC10 0

FIC11 0 FIC11 0

8 8 8 FIC12 0 FIC12 0

8 8 8 FIC13 0 FIC13 0

8 8 8 FIC14 0 FIC14 0

8 8 8 FIC15 0 FIC15 0

8 8 8 FIC16 0 FIC16 0

8 8 8 FIC17 0 FIC17 0

NC

10 11 12

2048 2048 2048

PANEL C

Combination between Cefotaxime, Amikacin, 1/2MIC Levofloxacin and 1/2 Trimeth-Sulfa
ATB2

ΣFIC

PANEL A

PANEL B



2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

2048 2048 2048

NC

PANEL D



FIC1, FIC1, FIC1, FIC1 0.316406

FIC2, FIC2, FIC2, FIC2 0.378906

FIC3, FIC3, FIC3, FIC3 0.285156

FIC4, FIC4, FIC4, FIC4 0

FIC5, FIC5, FIC5, FIC5 0

FIC6, FIC6, FIC6, FIC6 0

FIC7, FIC7, FIC7, FIC7 0

FIC8, FIC8, FIC8, FIC8 0

FIC9, FIC9, FIC9, FIC9 0

FIC10, FIC10, FIC10, FIC10 0

FIC10, FIC11, FIC11, FIC11 0

FIC10, FIC12, FIC12, FIC12 0

FIC10, FIC13, FIC13, FIC13 0

FIC10, FIC14, FIC14, FIC14 0

FIC10, FIC15, FIC15, FIC15 0

FIC10, FIC16, FIC16, FIC16 0

FIC10, FIC17, FIC17, FIC17 0

ATB 1+2+3+4
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Title of Article: 

Author(s):  

Item 1: The Author elects to have the Materials be made available (as described at 
http://www.jove.com/publish) via: 

 Standard Access  Open Access

Item 2: Please select one of the following items: 

 The Author is NOT a United States government employee.

 The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee. 

ARTICLE AND VIDEO LICENSE AGREEMENT 

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole; 
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may 
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation 
of the Materials; “JoVE” means MyJove Corporation, a
Massachusetts corporation and the publisher of The Journal 
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion 

of the Article, and in which the Author may or may not 
appear. 
2. Background. The Author, who is the author of the 
Article, in order to ensure the dissemination and protection 
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize 
in this Agreement the respective rights of each Party in and 
to the Article and the Video.
3. Grant of Rights in Article. In consideration of JoVE 
agreeing to publish the Article, the Author hereby grants to 
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article 
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any 
or all of the above. The foregoing rights may be exercised in 
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

Dr Ziad Daoud; Christina Isber

QUADRUPLE CHECKERBOARD: A MODIFICATION OF THE
THREE DIMENSIONAL CHECKERBOARD FOR STUDYING DRUGS
COMBINATIONS

Click here to access/download;Author License Agreement
(ALA);Author_License_Agreement.pdf

https://www.editorialmanager.com/jove/download.aspx?id=1328635&guid=e07a85ef-86d7-47d3-b1ca-61e5f8eab427&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1328635&guid=e07a85ef-86d7-47d3-b1ca-61e5f8eab427&scheme=1
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4. Retention of Rights in Article. Notwithstanding 
the exclusive license granted to JoVE in Section 3 above, the 
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.
5. Grant of Rights in Video – Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE. 
6. Grant of Rights in Video – Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below, 
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The 
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats. 
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.
7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

rights permitted under such statute. In such case, all 
provisions contained herein that are not in conflict with 
such statute shall remain in full force and effect, and all 
provisions contained herein that do so conflict shall be 
deemed to be amended so as to provide to JoVE the 
maximum rights permissible within such statute. 
8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.
9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and 
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance 
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning 
of this Agreement, by such authors collectively) and has not 
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this 
Agreement on his or her behalf and to bind him or her with 
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants 
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.
11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole
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discretion, elect not take any action with respect to the 
Article until such time as it has received complete, executed 
Article and Video License Agreements from each such 
author. JoVE reserves the right, in its absolute and sole 
discretion and without giving any reason therefore, to 
accept or decline any work submitted to JoVE. JoVE and its 
employees, agents and independent contractors shall have 
full, unfettered access to the facilities of the Author or of 
the Author’s institution as necessary to make the Video, 
whether actually published or not. JoVE has sole discretion 
as to the method of making and publishing the Materials, 
including, without limitation, to all decisions regarding 
editing, lighting, filming, timing of publication, if any, 
length, quality, content and the like.  
12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any 
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and 
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

the making of a video by JoVE its employees, agents or 
independent contractors. All sterilization, cleanliness or 
decontamination procedures shall be solely the 
responsibility of the Author and shall be undertaken at the 
Author’s expense. All indemnifications provided herein 
shall include JoVE’s attorney’s fees and costs related to said 
losses or damages. Such indemnification and holding 
harmless shall include such losses or damages incurred by, 
or in connection with, acts or omissions of JoVE, its 
employees, agents or independent contractors. 
13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.
14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy 
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.


